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Abstract 
Theoretical Foundations and Preliminary Empirical Results for the Meaning of Food in Life 
Project 
Naomi Arbit 
 In this dissertation, a new construct is introduced as a means for systematically assessing the 
meanings associated with eating behavior and food choice. There are many determinants of food choice 
that have been operationalized throughout the health behavior literature. Some factors are instrumental, 
external, and/or immediate, whereas others are more global, higher-order and distal from the process of 
food selection and eating. However, the literature still lacks a comprehensive construct for systematically 
assessing the ways that food is related to people’s larger meaning systems, systems composed of durable 
and enduring values, goals and beliefs. The Meaning of Food in Life (MFL) project was therefore 
designed to operationalize the construct of the MFL as well as explore how this, in turn, influences food 
choice. 
 First we introduce the theoretical basis for systematically operationalizing and investigating the 
MFL, and then explore its relationship to food choice, moral psychology and wellbeing. We articulate a 
clear definition of the meaning of food; namely, that for something to constitute a food meaning it must 
be connected to or embedded in a person’s life-world, in contrast to orientations to food rooted in the 
proximal and immediate demands of the eating situation. Then, over three separate studies, we developed 
and validated a questionnaire that assesses the meaning of food in life, and demonstrate the ways that 
different food meanings are linked with different food-related attitudes, motivations and behaviors. 
In Study 1, we present the development and validation of an assessment tool for empirically 
measuring the MFL. In this investigation we operationalize the MFL and generate a 22-item tool for its 
assessment. The items were tested in an online format in three empirical studies (n = 560), and 
participants were recruited through MTurk. Exploratory factor analyses and item analysis were conducted 




meanings emerged: moral, sacred, health, social, and aesthetic. Each domain of food meaning was 
significantly associated with different dietary intake outcomes, providing evidence for construct validity. 
Further, each dimension of food meaning displayed associations with psychologically similar, yet distinct 
constructs from the literature in a manner concordant with the theoretical specifications of each construct, 
providing further validity evidence. The associations between the different domains of food meanings and 
behavioral outcomes suggest that this construct may be an important and clinically relevant aspect of 
people’s relationship to food that has heretofore lacked systematic investigation. 
Study 2 evaluated how the five domains of the MFL, namely, moral, sacred, social, aesthetic and 
health, relate to determinants of healthy eating behavior and a positive relationship to food. We 
administered a questionnaire to an online sample of 252 American participants. Measures included 
demographics, the MFL, self-efficacy for eating healthy foods, a positive relationship to food, fruit and 
vegetable (F&V) stage of change, calorie restriction, and body satisfaction. Data were analyzed using 
correlation and regression analyses. Results demonstrate that the moral, aesthetic and health domains of 
the MFL were positively associated with greater self-efficacy for consuming healthy foods (all p < .001), 
and the moral and health domains were positively associated with greater body satisfaction (both p < .01). 
All five MFL domains were positively associated with F&V stage of change (all p < .01) and a positive 
relationship to food (all p < .05, or less), whereas none were associated with calorie restriction. These data 
suggest that the MFL has clinical health relevance in the form of promoting healthier dietary behavior and 
a positive relationship to food.  
The discourse around food has shifted in recent years, fueled by growing concerns over the 
environment, animal welfare, and public health issues such as obesity. One domain that hasn't yet been 
considered in terms of its relation to food choice is that of compassion and self-compassion, independent 
yet related constructs encompassing a concern for the suffering of others or the self, accompanied by a 
desire to alleviate that suffering. In Study 3, we investigated the associations between compassion, self-
compassion, the meaning of food in life, healthy and sustainable eating behavior, and a willingness to pay 




We collected data from 254 subjects via MTurk. Results indicate that compassion was 
significantly linked with behavior that entailed reducing the suffering of others, demonstrated by the 
negative associations between compassion and meat intake (p < .05), and the positive links between 
compassion and limiting intake of fast food (p < .05) as well as a willingness to pay higher prices to 
ensure animal welfare (p < .001). Self-compassion was positively associated with making healthier 
choices for the individual, indicated by significant associations with increased vegetable intake (p < .01), 
and with limiting intake of candy, soda and processed foods (all p < .05). For many of the dietary 
outcomes, both self-compassion and compassion made unique and significant contributions, suggesting 
their effects may be additive and potentially influence dietary behavior through different mechanisms. 
This preliminary investigation should pave the way for future investigations into these relationships and 
their potential applications.  
Overall, this research project generated the theoretical and empirical foundations for 
operationalizing the MFL as a determinant of food choice. We came up with a definition for the meaning 
of food, namely, that for something to constitute a food meaning it must be embedded in a person’s larger 
life-world, rather than be limited to the immediate demands of the eating situation. While there already 
exist several measures that measure motivations for eating across the board, as well as measures that 
measure the proximal factors which influence eating, to our knowledge, this is the first study to 
exclusively focus on and operationalize the distal factors which influence food choice – the factors which, 
by definition, are non-immediate, and which are connected to non-food aspects of life. These non-food 
related aspects of eating life, as our empirical data have shown, include moral and value-based 
orientations to food, the social and cultural importance of food and eating, the sacred or spiritual 
connections between people’s food choice and belief systems, the meaningfulness of nourishing one’s 
body in a healthy fashion, and the aesthetic dimensions of food, whereby food is seen to be an arena for 
creativity and artistic expression. Our repeated empirical investigations confirmed that the five domains 
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Within the existing field of health behavior and health psychology studies, there are 
several widely used theories and models that are used to explain the determinants of health 
behavior, as well as guide the design of interventions aimed at changing health behavior 
(Baranowski et al., 2003, Prestwich et al., 2014). In particular, there are many existing models to 
explain food choice, many of which are successfully used by food marketers in order to increase 
consumption of their products. However, in study after study, when these models are 
operationalized and applied in clinical and/or educational settings, the research indicates that 
they are only able to explain a limited portion of the overall variance in eating behavior, 
significantly limiting their successful applicability. Thus, existing theories have proven 
notoriously ineffective at reducing obesity or increasing the consumption of healthy foods 
(Baranowski et al., 1999; Baranowski et al., 2003; Diep et al., 2014). For example, a recent meta-
analysis conducted by Diep et al. (2014) examined the influence of behavioral theory on fruit and 
vegetable intervention effectiveness among children and found that constructing an intervention 
based on behavioral theory had only a small to moderate (though statistically significant) effect 
on the effectiveness of intervention outcomes. While theory is typically used to improve the 
effectiveness of interventions insofar as it delineates the specific variables postulated to influence 
a given behavior, meta-analyses of theory-based health behavior intervention studies have 
demonstrated that intervention effectiveness is generally weak and that interventions which are 
predicated on theory do not consistently perform better than interventions which are not 
predicated on theory (Prestwich et al., 2014). Whether this is due to problems in theory itself, or 




investigated by researchers in the field at present (Diep et al., 2014; Michie, 2008; Michie et al., 
2008).  
However, regardless of whether theory proves to be a useful guide in the design of 
interventions, that it’s current explanatory power remains limited is evident and undisputed. It is 
therefore certainly possible at this point to consider new constructs that offer the potential to 
improve the explanatory power of existing theoretical models, as well as suggest new avenues 
for intervention. This research study endeavors to do just that – to introduce how a complex, 
abstract construct, namely, the meaning of food in people’s lives, which has been shown through 
repeated qualitative, ethnographic and quantitative analyses (Rozin, 1999; Pelletier et al., 2013; 
Lindemann & Sirelius, 2001; Sobal et al., 2006) to exert influence over food choice, but which 
has never before been systematically operationalized for empirical investigation, might be 
defined so that it can be empirically investigated as a determinant of food choice, and even more 
broadly, as an aspect of a positive lifestyle and wellbeing more generally.   
The role of food meanings in eating behavior 
 Eating is one of the most basic, primordial activities of living beings. All life is 
characterized by the need to take in nutrients from the environment and subsequently use those 
nutrients to facilitate the activities of living. These needs have driven selection pressures and 
constitute a major, if not THE major, driving force in the evolution of life on earth. The 
evolutionary history of humanity too was highly influenced by the competition over scarce 
resources and the problems posed by adapting to the ecology of local environments. Further, the 
biological, cultural and psychological adaptations to these selection pressures then became a 




generalized to other systems (Rozin, 1976, 1996). The cultural transformation that has occurred 
with respect to humanity’s relationship to food has been more pronounced than for any other 
human biological domain, and human-food relations now penetrate into almost every facet of 
human life. The way that people relate to their food, derive meaning from it, and incorporate 
these pervasive relationships into their ways of being has much to teach us about health behavior, 
specifically food choice, though these insights also bear importantly on well-being in general. 
 The evolutionary process of preadaptation occurs with respect to food, such that 
humanity’s relations with the food system was exported to other domains of human functions, 
and food came to serve a much broader and more complex purpose than the provision of 
nutrition (Rozin, 2005). As if the complexity of the omnivorous diet were not already nuanced 
enough, food has come to play many diverse and often symbolic roles in people’s lives. Food 
becomes a social vehicle, a marker of social status, a mechanism for psychological coping and 
comfort, a way of expressing love and care, a form of aesthetic expression, and for some, food 
even takes on moral and ethical importance. As a child’s world expands from a self-focus to 
include the family group and then eventually their integration into the broader society and 
culture, a parallel developmental process occurs in relation to their food. Food goes from being a 
source of nutrition and sensory pleasure to becoming an aesthetic experience, a source of 
meaning, a marker of social status and a moral decision. These complex, nested food dynamics 
come to constitute a major part of human life, and yet receive scant attention in psychological 
research (Rozin, 1999).  
 Eating activities are imbued with meaning (Rozin, 1996). They represent the most intimate 
exchange between the world and the self. And yet, our modern society is struggling with a 




in human life wrought in the past one hundred years, people have become alienated from the 
inherent sources of meaning formerly found in work, love and intimacy, ties with the land and 
kinship with nature, family and community, reverence for and connection with the sacred. These 
changes have affected nearly every aspect of the human-food relationship, with a resultant 
disconnection of food from its origins and its prior meanings.  However, despite the lack of a 
rich socio-cultural framework for imbuing human-food relations with meaning, these meanings 
still exist, particularly at implicit levels. For example, many traditional cultures explicitly 
acknowledge “you are what you eat,” believing that in some capacity, the form of a thing is 
consumed along with its substance. In developed countries this adage is strongly denied, given 
an understanding of the process of digestion, food is reduced to purely its material components. 
However, research has demonstrated that even people who deny any moral value or inherent 
meaning to their food choice retain those beliefs implicitly (Nemeroff & Rozin, 1989). There is 
therefore enough evidence to suggest that the mechanistic and materialist biases of modern 
biology fail to account for the meaning associated with humanity’s relationship to food (Kass, 
1994). The meaning of food in life (MFL) project begins to formulate an avenue through which 
these meanings might be more systematically investigated and understood, offering the potential 
to open up a new dialogue around food and eating behavior in the nutrition and health behavior 
literatures.   
Positive psychology, positive interventions and health 
The debate over what constitutes the good life, as well as mechanisms for achieving it, 
has been ongoing for millennia. Scholars and religious leaders from every major cultural 




of these approaches have withstood the tests of time and are resurfacing as important and 
relevant ideals worth striving for. For instance, throughout the literature on wellbeing, there are 
now two operationalized orientations to wellbeing, each associated with a unique philosophical 
framework and behavioral implications (ie, a system of ethics based on a purported notion of 
what constitutes the ‘good’) that are currently being investigated in psychology (McMahan and 
Estes, 2011). On the one hand is a hedonic orientation to happiness, encompassing a drive 
towards maximizing preference satisfaction, and measured by the net sum of utility (preference 
satisfaction and pleasure) over disutility. On the other hand is a eudaimonic orientation to 
happiness, which can be traced back to Aristotle’s notion of the good life and which is highly 
aligned with Maslow’s notions of self actualization (1971), involving the realization of a 
person’s unique and individual potential, directed towards the good of the community. 
Eudaimonia is not focused on a net sum of positive states relative to negative states, but rather is 
concerned with the activity and process of living, the act of living a purposeful and meaningful 
life aligned with one’s unique potentialities and directed towards the common good.  
 Until the burgeoning field of Positive Psychology had recently taken up this 
investigation using the tools of the scientific method (Pawelski, 2003), these topics had remained 
largely unexplored by psychologists. By the close of the twentieth century, the focus of 
psychology on issues of pathology had left a dearth of knowledge regarding aspects of life that 
enable human flourishing and wellbeing. Reacting to this myopia, and using as an empirical 
basis each of the authors’ respective landmark research programs, Seligman and 
Csikszentmihalyi (2001) outlined a clear role for psychologists not only in the sphere of mental 
health, but in playing the socially important role of setting policy aims and agendas. Seligman 




engage in transforming the scope of psychological research to include a focus on studying and 
enhancing the qualities important to wellbeing and human flourishing. By being able to articulate 
and empirically uncover what constitutes a good life, as well as how that might be cultivated, 
positive psychologists can therefore help foster wellbeing rather than exclusively focus on 
healing pathologies.  
When strategizing about how psychologists might be able to help in the prevention of 
mental health disorders, lessons from the last century suggest that a focus on the disease model 
cannot help to tackle this issue (Seligman & Csikszentmihalyi, 2001). Major strides in 
prevention have come from a perspective focused on building competencies rather than fixing 
weaknesses. Human strength, including courage, prospection, optimism, meaning, hope and 
perseverance, buffer against mental weaknesses and those troubles wrought by life’s vicissitudes, 
and these capacities had not been systematically investigated by the psychologists of the 
twentieth century. Desiring to chart a different course, Seligman and Csikszentmihalyi (2001) set 
the agenda for the next century as focusing on the cultivation of these capacities as a primary, if 
not foundational, means of prevention. 
 Positive psychology systematically investigates various aspects of the good life, such as 
character strengths, optimism, and positive emotions, as well as interventions for enhancing the 
good life (Pawelski, 2003). A positive intervention (PI), therefore, is an intervention aimed at 
improving well-being and facilitating human flourishing. A PI is unique from a typical 
psychological intervention in that it is oriented towards the positive, as opposed to the negative, 
aspects of human life. Instead of focusing on problems, weaknesses, pathologies, it is oriented 
towards identifying, cultivating and studying those aspects of human life that go right. If a 




intended to bring a subject from a neutral to a positive state. These two orientations comprise 
entirely different approaches and operate through completely different mechanisms. 
 Though there is an extensive and growing literature base demonstrating the links between 
subjective wellbeing and health outcomes, the research investigating the links between meaning 
and health outcomes is still growing (Roepke, Jayawickreme & Riffle, 2014). A recent paper, 
written by Roepke, Jayawickreme and Riffle (2014) introduced the first systematic literature 
review investigating the link between meaning, health behavior, and health outcomes. The 
review concluded that meaning was associated with both improved health outcomes and more 
protective health behaviors. In particular, there are significant and consistent association between 
people who have found and experience meaning and a host of positive health outcomes, 
including greater perceived health, a shorter post-operative recovery period, greater survivability 
in patients with HIV, cancer and myocardial infarction, lower risk of age-related disability, 
improved immune function and extended longevity, and overall improved health-related quality 
of life (HRQOL). With regards to health behavior, the authors also found significant and 
extensive associations between health-promoting behaviors and a greater sense of meaning in 
life. For example, greater meaning has been associated with healthier diet control in adolescents, 
as well as with reduced alcohol intake, smoking behaviors, and food and nicotine addiction. It is 
also associated with reduced drug use and addictive behaviors. In addition to being associated 
with a lower incidence of health risk behaviors, meaning was also associated with a number of 
positive health behaviors, such as physical activity, stress management, healthy eating, greater 
amount of sleep, improved weight control, and consistent check-ups and screenings.    
 Given that the human-environment-food system relationship is so pervasive and 




psychology can apply towards the enhancement of these relationships. Importantly, the insightful 
lessons from positive psychology have yet to be systematically applied to human interactions 
with food and eating, and the time is ripe for this work to be done. 
Dissertation research purpose 
 While various aspects of the meaning of food in life, and its relation to dietary behavior 
have been empirically investigated in prior studies (Rozin, 1999; Pelletier et al., 2013; 
Lindemann & Sirelius, 2001; Sobal et al., 2006), there has not yet been a systematic, nor 
comprehensive investigation of this construct in the psychology or nutrition literatures. A 
systematic investigation of the meaning of food in life will allow investigators to gain an 
empirically based and in-depth understanding of the influence of food meanings on dietary 
intake and wellbeing outcomes. Not only have health behavior theories failed to account for a 
large proportion of the variance with respect to food intake, but many of these theories are 
centered around healthy eating behaviors rather than how food and eating figure in the many 
aspects of people’s everyday lives, outside of a weight loss or particular health context (Glanz, 
Rimer, & Viswanath, 2008). Furthermore, these theories tend not to look at the broader picture 
of the role of food in living a good life, and their narrow focus on health, specifically on nutrient 
content, not only obscures and perhaps limits the meaning to be achieved with respect to our 
food relationships, but may in fact perpetuate the sense of disconnection from the food system 






 The first step towards a thorough and systematic investigation of the meaning of food in 
life involves establishing a clear articulation of this construct and what it implies. Before doing 
so, however, it is necessary to cover the existing theoretical landscape with respect to the 
interrelated concepts involved in the meaning of food. Therefore, the first question this 
dissertation addresses asks is: What are the criteria for classifying something as a food meaning? 
What is the definition of the meaning of food in life?  
 Following a thorough discussion of the existing literature on meaning and existing 
approaches for its investigation, we then discuss the methods used to develop and validate a 
questionnaire that assesses the meaning of food in life in individuals. Our first empirical research 
question then asks whether there are different domains of the meaning of food in life and 
whether a measure can be designed to assess these domains and whether evidence of construct 
validity can be demonstrated. To answer this question we perform repeated factor analyses on 
our initial list of 47 question items generated from the literature [and elicitation interview], and 
assess their internal factor structure and association with predefined outcomes.  Over the course 
of four empirical studies, we narrow the list to a set of 22 question items, and then demonstrate 
their associations with various existing constructs from the literature. By demonstrating 
associations of question items with existing measures in a manner concordant with what would 
be predicted based on the theoretical parameters of the MFL, we therefore provide evidence for 
construct validity. Furthermore, we assess test/retest reliability, and demonstrate that from the 
22-item set of items emerges an internal factor structure that mirrors the conceptual distinctions 
implied by the underlying domains.   




between the various domains of the MFL and constructs from the moral, positive and health 
psychology literatures. In particular, we are investigating the relationship between the various 
domains of the MFL and specific moral frameworks, as well as with morally engaged eating 
behaviors. Through this investigation, we hope to gain a deeper understanding of the 
mechanisms of moral engagement in the food system. Furthermore, we are investigating the 
relationship between the various domains of the MFL and well-established constructs in the 
psychology and health behavior literature, notably compassion, self compassion, the stage of 
change for fruit and vegetable consumption, and self-efficacy for eating healthy foods. Through 
this investigation we aim to explore whether certain domains of the MFL are associated with 
protective psychological traits known to be associated with improved health behaviors, such as 
self-compassion. A final aspect of this investigation will explore the relationship between the 
various domains of the MFL and having a positive relationship to food and body image.    
Research questions 
The tripartite dissertation contained herein presents a formulated response to the research 
questions below:  
 
Research Question 1: Development, validation and factor structure for the meaning of food in 
life (MFL) questionnaire: Is there evidence for a new construct? Is there evidence of internal 
factor structure concordant with the conceptual distinctions outlined in the definition of the 
construct? Are there different domains of the MFL, and are these associated with different 
dietary intake? How does the MFL relate to existing, validated measures of eating motivations 






Research Question 2: What is the relationship of the meaning of food in life questionnaire to a 
positive relationship to food and established determinants of healthy eating? Is the MFL a 
positive health indicator?   
 
Research Question 3:  What are the associations of compassion and self-compassion with the 
meaning of food in life? Implications for healthy and sustainable eating behavior. 
 
Measures selected to demonstrate general construct validity for the meaning 
of food in life  
	  
The following measures were selected to demonstrate construct validity for the MFL.	  
Dietary Intake - Measured with items adapted from the NHANES dietary screener 
questionnaire as well as a single item question from the Stage of Change assessment tool. We 
expected to find negative associations between the moral and sacred domains and meat intake, 
and positive associations between the health domain and intake of fruits and vegetables. 
 
Dutch Eating Behaviors Questionnaire (DEBQ) (Wardle, 1987) - This scale measures some 
of the motives to eat and has been validated in many countries. In particular, the DEBQ measures 
restrained eating, eating as a way to manage negative emotions (emotional eating), and eating as 




positively associated with restrained eating, and the social and aesthetics domains to be 
positively associated with external eating.  
 
Ethical Food Choice Motives (Lindeman and Vaananen 2000) - The items on this scale were 
designed to complement the Food Choice Questionnaire (FCQ) developed by Steptoe, Pollard 
and Wardle (1995). The items on this scale address various ethical food choice motives and were 
derived from previous studies on vegetarianism and ethical food choice. We expected the moral 
domain to be positively associated with ethical food choice motives. 
 
Moral Foundations Questionnaire (MFQ; Graham et al., 2011) 
The Moral Foundations Questionnaire (MFQ) was developed and validated to classify people 
according to their endorsement of the different moral foundations, and responses on the 
questionnaire vary according to which foundations are endorsed, as well as the degree to which 
they are endorsed. The MFQ (Graham et al., 2011) is a psychologically valid and reliable tool for 
assessing the full range of moral concerns. We expected to see high positive correlations 
between people who score highly on the sacred domain, and endorsement of the sanctity/purity 
moral foundation.   
 
The Eating Motivation Survey (TEMS) (Renner et al, 2012)   
The eating motivation survey assesses 15 core motivations that influence food choice. At the 
time of its publication, it was the most comprehensive questionnaire in the literature for 
assessing the various motives for eating. We expected the moral and sacred domains to be 




associated with the sociability motivation; the health domain to be positively associated with the 
health motivation; and the aesthetics domain to be positively associated with visual appeal.  
Plan for validating the meaning of food in life (MFL) questionnaire 
The validation plan followed the Process Model described by Chatterji (2003), 
specifically User Path 6. In Table 1, we introduce the nomological network for the MFL, which 
includes the concepts underlying and associated with each MFL domain, the discernible 
indicators for each domain, and directional hypotheses between the domains and their indicators 
(Cronbach & Meehl, 1955). After describing what each domain constitutes, the table then 
describes observable indicators for each domain, which can be measured using available tools 
from the literature. The table includes our directional hypotheses regarding the ways that the 
MFL domains relate to these indicators, as well as justification for select hypotheses. The table, 
which was designed according to Chatterji (2003), and which follows the standards for 
educational and psychological testing set forth by the American Educational Research 
Association and the American Psychological Association (2014), provides a higher order 
framework that captures the logic underlying the validation process for the MFL instrument. For 
a schematic of a select portion of the MFL’s nomological network, including the five MFL 
domains, select discernible indicators for each domain, as well as the interrelationships among 
these (Cronbach & Meehl, 1955), please see Figure 1.  
 







Justification for select hypotheses  
Moral  People see and 





People will score 
highly on measures of 
ethical motivations for 
food choice 
 
People will display 
Moral Domain will 





TEMS Natural Concerns – ‘Natural’ is 
seen as the “good” (Rozin, 2005b); 
people who are concerned about the 











nature and the 
land.   
behaviors that reflect a 
concern for animal 
welfare, environmental 
and humanitarian 
impacts of food choice 
 
People will score 
highly on measures of 
compassion. 
 




Lower Intake of Meat 





Meat intake – People who care about the 
moral implications of their food choices 
may reduce meat intake because of its 
animal welfare implications (Rozin, 
Markwith & Stoess, 1997).  
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People will express 
greater concern for 
links between food and 
nature 
 
People will display 
behaviors that reflect 
the spiritual impact of 
their food 
Sacred domain will 
be associated with: 
 








Lower Intake of Meat 
(negative association) 
TEMS Natural Concerns – there are 
strong overlaps between spirituality and 
natural concerns; people who are 
concerned with spirituality may also be 
concerned about nature (Rozin, 2005b). 
 
Meat intake – meat can be considered 
spiritually polluting; people with strong 
spiritual values may reduce meat intake  
(Appadurai, 1981; Rozin, Markwith & 
Stoess, 1997). 
 
MFQ - People with spiritual/religious 
values may endorse the sanctity and 





eating and use 
food as a 
vehicle to 
express care 
and love.  
People will score 
highly on measures for 












DEBQ External eating - Since the social 
environment is external to the 
individual, people who find social 
meaning may also be more likely to eat 
for external reasons. 
 
Aesthetic  People see 
food as a work 




People will score 
highly on appreciating 
the aesthetic 
dimensions of food 
Aesthetics Domain 
will be positively 
associated with: 
 




DEBQ External eating - Since aesthetics 
are an attribute specific to food, they 
will be external to the individual. People 
who find aesthetic meaning will also be 
more likely to eat for external reasons. 
 
TEMS visual appeal – visual appeal may 
be important for people who value 
aesthetics.  
Health  People derive 
meaning from 
nourishing 
their bodies.  
People will score 
highly on measures for 
health motivations for 
food choice 
 
People will display 
behaviors that reflect 
their concern for the 
health impacts of their 
food choice 
 
People will score 
highly on measures of 
self-compassion 
 















People who derive meaning from the 
health-conferring aspects of their food 
choices may restrain their eating in the 
modern food environment in order to 





People will score 
highly on measures of 
self-efficacy for 
selecting healthy 
foods, and on stage of 
change for fruit and 
vegetable consumption 
Stage of change for 
fruit and vegetable 
consumpsion 
 
 Figure 1: Nomological Network: Constructs, Observable Manifestations & their Interrelationships
 
 
Instruments selected to demonstrate the association between the meaning of 
food in life, compassion, self-compassion, positive relationship to food, and 
determinants of dietary behavior  
 
Relationship to Food (Single item scale) 
We designed a single item measure in order to assess the degree to which subjects classify their 
relationship to food as either positive or negative. We expected all five domains of meaning to be 
associated with having a positive relationship to food, and that none of the domains would be 






Santa Clara Brief Compassion Scale (5 items)  
A validated scale to measure compassion for others (Plante & Mejia, 2016). We expected 
compassion to be positively correlated with moral meaning.  
 
Self-Compassion Scale – Short form (12 items)  
A short validated scale, measuring self compassion (Raes, Pommier, Neff, & Van Gucht, 2010). 
We expected to find that people with higher self-compassion will also have greater health 
meaning from food, because they implicitly value the act of nourishing themselves.  
 
Self-Efficacy for Selecting Healthy Foods (7 items) 
Self-efficacy is assessed through a set of 7 items by which confidence for certain behaviors is 
assessed through a Likert-type format, with the lowest score, 1, corresponding to lowest 
confidence (“I’m sure I can’t”) and the highest score, 5, corresponding to the highest confidence 
(“I’m sure I can”). The items used in this study were adapted from Azjen (2002) and Steele, 
Burns and Whitaker (2013). We expected the health domain to be associated with greater self 
efficacy for selecting healthy foods.  
 
Stage of Change (2 items) 
The transtheoretical model (TTM) of behavior change assesses a person’s readiness to act on a 
new health behavior and provides strategies to guide that person through the stages of change to 
action and maintenance (Prochaska & DiClemente, 1983; Prochaska, DiClemente, & Norcross, 




maintenance and termination. We expected the health domain to be associated with scores in the 
more advanced stages of the stage of change measure. 
Study design to investigate the MFL  
Several studies were conduced to investigate the research questions.  Please see Figure 2 (below) 
for a schematic indicating the design for this, including phases of data collection, research 
questions answered in each study, and number of subjects recruited per study. For a more 
detailed table of the studies involved, research questions answered, independent and dependent 
variables used, and directional hypotheses, please see Table 2 below. 
 
Figure 2. Study design schematic 
 
Expected findings  
For a summary of the variables used in each study, the research questions answered in each study, and our 
directional hypotheses, please see Table 2. It is important to note that Study 1b and Study 2 were 
conducted using the same sample, but different variables were used for each analysis. 
 
Table 2: Research questions, independent and dependent variables, and directional hypotheses, by study 
      Study 1a  Study 1b Study 1c Study 2* Study 3 
Study Subjects (Final N)     
 142 221 197 221 228 
Research Question (RQ)     
 RQ1 RQ1 RQ1 RQ2 RQ3 
Independent Variables & Measures    
Study 1a (RQ1) 
• Initial N = 151 
• Final N = 142  
Study 1b (RQ1) & 
Study 2 (RQ2) 
• Initial N = 252 
• Final N = 221  
Study 1c+ Retest 
(RQ1) 
• Initial N = 226 
• Final N = 197 	  
Study 3 (RQ3) 
• Initial N = 254 




 MFL (5 
domains) 
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domains) 
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- Ethical FCM 
- MFQ 
- Test / Retest 
reliability 
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Change 
- Self Efficacy 




- Perceived Health 
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Directional Hypotheses     
 - 5 MFL 
factors  
- MFL Moral 
assoc. w/ ê 
intake meat 
- MFL Health 
assoc. w/ é 
intake F&V, 
ê intake meat 
& processed 
foods 
- MFL Sacred 
assoc. w/ ê 
intake meat 
- MFL Moral & 
MFL Sacred assoc. 
w/ é TEMS Natural 
Concerns 
- MFL Social assoc. 
w/ é TEMS 
Sociability 
- MFL Health assoc. 
w/: é TEMS Health; 
é DEBQ Restrained 
- MFL Aesthetic 
assoc. w/ é TEMS 
visual appeal 
- MFL Moral assoc. 
w/ é Ethical FCM 
- MFL Social & 
MFL Aesthetic 
assoc. w/ é DEBQ 
External 
- MFL Sacred assoc. 
w/ é MFQ 
Sanctity/Purity  
 
 - MFL Health 
assoc. w/: é F&V 
Stage of Change; 
é Self Efficacy; 
é Perceived 
Health; é Body 
Satisfaction 
 - All five MFL 














assoc. w/ é 
MFL Moral;  
ê intake 
Meat; é WTP 
higher prices 





* Study 1b and 2 use the same sample. 
Study significance 
The implications of these research findings extend from individual-level, clinical dietary 
applications, to suggested routes for improving people’s relationship to food, to the potential for 
societal-level investigations into the shifting moral landscape around food. On an individual 
level, the addition of this new construct to the health behavior literature offers the potential to 
explain a greater proportion of the variance in individual eating behavior than is accounted for by 




proportion of the variance in eating behavior than existing theories allow, then it may also be 
used as a new clinical tool in the design and implementation of interventions. Given the 
notorious ineffectiveness of individual-level dietary interventions, it seems plausible that finding 
a way to communicate with patients in terms that personally mean something to them, such that 
they relate to their fundamental value systems and worldviews, then perhaps intervention 
adherence may be improved.  
Another potential application of these findings is in suggesting a means for improving 
people’s relationship to food. The dieting industry is massive in the US, and many Americans 
have a fraught and challenging relationship with food and weight management. By emphasizing 
and drawing connections between peoples’ relationship to food and their personal meaning 
systems, we might be able to enhance and increase the meaning that people derive from this 






Background: Theoretical foundations for the meaning of food in life 
Introduction 
 The following section provides an overview of existing theoretical approaches relevant to 
an exploration of the role of food and eating in human meaning systems, and human psychology 
more generally. Before launching into a discussion and exploration of how the meaning of food 
in life may be empirically operationalized for systematic investigation, we will provide a 
background on the current state of the research on the psychology of meaning and use that as a 
basis from which to articulate the criterion for a definition of the meaning of food in life. The 
paper concludes with a clear definition of the meaning of food in life construct, as well as with 
criteria for its classification.   
Meaning: Overview of the theoretical construct 
Meaning is construed in the psychology literature as being a stable, higher order and 
abstract construct that involves making connections between and integrating events and 
experiences into a larger and coherent sense of order (Steger, Frazier, Oishi, & Kaler, 2006). It 
involves an individual’s cognitive understanding of themselves and their place/role in their 
world, as well as a motivational drive towards purposive activities congruent with this larger 
cognitive framework. Just as the meaning of a word implies a symbolic or linguistic reality, 
meanings in life apply symbolic ideas to living reality (Baumeister, Vohs, Aaker, & Garbinsky, 
2013). Meaningfulness involves cognitive and affective assessments of the purpose and value of 
one’s life as well as its place in a larger scheme. Baumeister’s (1991) definition of meaning 




relationships among things, events, and relationships. Thus, meaning connects things’.  To 
understand means to see one thing in terms of another, and meaning appears when something is 
linked to something else. The more connections, the deeper the significance and the greater the 
understanding (Vitterso, 2013). 
Meaning can be seen as a web or network that connects everything in a person’s life-
world, putting any single object, experience or activity into the context of the greater web. 
Importantly, the essence of the web lies in the whole, in the connections and patterns, as opposed 
to the individual strands (Baumeister, 1991). Researchers such as Leontiev (2013) prefer the 
metaphor of a mycelium to describe meaning. Not only are mycelium networks of strands that in 
some places grow into single visible mushrooms, but underneath the ground is a vast hidden 
network. While we perceive and treat each mushroom as an individual it is really one aspect of a 
vastly complex and interconnected whole.  
Just as the meaning of a word refers to something outside the word itself, so too is 
meaning something that extends beyond the actual lived experience, linking it to something else 
(Leontiev, 2013.) Meaning is about relating an event, experience, object, to a context, and there 
is no meaning without context. Leontiev (2013) identifies two types of relationships that confer 
meaning to a circumstance or event. There are internal relationships, lending coherency and 
internal consistency. And there are external relationships, making a connection between the 
circumstance or event and a broader context. Therefore, life is meaningful in so far as it is 
coherent and connected to a larger whole. Meaning also transcends time, and temporally 
consolidates past, present and future into stable, organizing experience. It is expressed through 




Meaning-based regulation is thus long term in scope, transcending the present to extend into the 
future.  
Meaning in life and happiness 
When meaning is evaluated in terms of the life outcomes it enables, it is helpful to draw 
the distinction between hedonic and eudaimonic notions of wellbeing, for meaning conceptually 
is far more aligned with eudaemonic notions of wellbeing than hedonic ones (Baumeister et al., 
2013; Vittersoe, 2013). Hedonic orientations to wellbeing typically link happiness with pleasure 
and positive experiences, whereas eudaemonic orientations to wellbeing are associated with the 
cultivation of virtue and personal strengths, as well as living a purposeful life which involves a 
contribution to the greater good (Ryan & Deci, 2001, McMahan & Estes, 2011). Hedonic 
conceptions of happiness typically conceive of wellbeing as the accumulation of momentary 
experiences of positive affect. However, people not only feel, but also think, and feeling and 
thinking occur concurrently (Vitterso, 2013). Though there are nonhedonic components to the 
construct of subjective wellbeing (SWB), scholars such as Vitterso (2013) feel that these are so 
poorly articulated and rarely applied that SWB can be considered to reflect a hedonic 
approach. Vitterso (2013), in his detailed analysis of the differences between these constructs, 
construes pleasure as a sensation or raw feeling that does not require a reflective and independent 
self that can verbally report on the feeling. For this reason he calls it a first order feeling, a fact 
that explains why it is shared across species.  
Assimilating the complex and multidimensional aspects of life in the world requires 
extensive cognitive processing and is necessary for meaning-making. As Vitterso (2013) 




as pleasant, novel and new encounters, situations, relationships and objects may stretch the limits 
of our existing schema and may necessitate extensive processing in order for more complex 
schema to grow in place of the old ones. He posits that exposure to these new sorts of 
phenomena will be perceived as being interesting, as opposed to pleasant, and because of the 
stepwise process by which new information becomes integrated into existing cognitive 
structures, pleasure has little role relative to cognitive process where the formation of meaning is 
concerned. To create new cognitive structures, a process of slowly but repeatedly employing the 
use of symbols seems necessary. Hedonic tone and feelings of pleasure emerge independently 
from the process of categorizing and interpreting incoming stimuli. Pleasure does not tell us 
about the nature of incoming stimuli, nor how they figure into our existing cognitive models of 
the world. Thus, Vitterso (2013) concludes that the functional role of pleasure is to inform us 
about goodness of fit, not of meaning, and pleasure is therefore unhelpful in the creation of 
meaning. According to Vitterso (2013), the notion of pleasure is not sufficient to sustain virtuous 
behavior, whereas meaning is required for it. Whereas hedonic wellbeing and pleasure may 
facilitate adaptation and stability, eudaimonic wellbeing and meaning facilitate growth. 
Baumeister et al., (2013), in articulating the difference between meaning and happiness, 
argue that happiness is natural whereas meaning is cultural. Happiness, involving both a balance 
of positive affect and a sense of satisfaction, is related to whether basic needs and wants are 
satisfied. All living things have basic biological needs that impel and motivate organisms to 
obtain and enjoy those things and to generally derive satisfaction from them. Like Vitterso 
(2013), then, these researchers also define happiness as a natural biological fact related to our 
status as human animals. 




likely depends on the existence of culture and language (Baumeister et al., 2013). All cultures 
use language in order to communicate meanings, and underlying each language is a set of 
concepts embedded in large networks of meaning that have evolved over generations. Evaluating 
the meaning of one’s life involves the use of culturally transmitted symbols, often in the form of 
language, to consider one’s life and activities in relation to purposes, values and other meanings 
that have also been learned and obtained from culture. As theorized by other major researchers in 
the field (Leontiev, 2013) meanings are thus also reflective of an underlying worldview, or 
ultimate, global meaning. Meaning is cultural by its very nature, accumulating over generations 
in what Baumeister (1991) describes as a map or web, whereas personal meanings are a 
personally relevant section of that large fabric.  
Given the abstract nature of meaning, it is not time-specific; rather it functions to 
integrate past, present and future. Purpose, for instance, orients one towards the future such that 
one draws meaning in the present from an anticipated future outcome. It involves an 
understanding of one’s life that extends beyond the present moment and within the whole context 
of that person’s life (Steger et al., 2006). Indeed, meaning can also be said to be about seeing a 
current object in light of a whole (Baumeister et al., 2013). It helps organize activities around a 
significant objective or a fundamental, culturally transmitted ideal, providing associations, 
continuity and thematic consistency across events, and thereby imparting a sense of coherency to 
a person’s life.  
Baumeister et al., (2013) argue that whereas happiness involves the satisfaction of wants 
and needs and is in line with our biological natures, meaning, insofar as it involves symbolic 
relations, seems to be uniquely human. Indeed, the human self is created and structured in a 




a different relation to happiness than to meaning. Happiness is tied to whether the self’s needs 
are being met, whereas meaningfulness is largely related to activities that express and reflect the 
symbolic self when engaging in activities that are either valued by the culture or which involve 
contributing to the welfare of others. Self development and self expression, as both involve 
symbolic relations and associations, can therefore be said to be more a matter of meaning than 
happiness (Baumeister et al., 2013). This claim is supported by research demonstrating that to 
the extent that projects and activities are in concordance with one’s sense of their true self, the 
more meaning one will derive from their activities (Schlegel, Hicks, King, & Arndt, 2011). 
Baumeister et al., (2013) conducted research on meaning and happiness and found that, 
as hypothesized, meaning and happiness diverge in some key, important ways. For instance, 
thinking about the past and future was positively related to meaningfulness in life and negatively 
related to happiness. Additionally, they found that meaningfulness was associated with doing 
things for others whereas happiness was associated with doing things for oneself. Considering 
issues of personal identity as important was positively associated with meaning, but not 
associated with happiness. Caring about how one’s self is defined within society is an important 
component of a meaningful life. The authors also found that subjects who engage in activities 
which they feel express the self is associated with meaning, but not with happiness. Specifically 
to the context of food, the authors found that the extent to which subjects found that cooking was 
reflective of their true self was significantly associated with meaning, but not with happiness. 
Activities perceived as self-concordant, and in line with the core themes and values of the self 
bring more meaningfulness. Based on their study results, the authors concluded that the self is 
more closely related to meaning than to happiness. Care for one’s personal identity and engaging 




a meaningful life. Baumeister et al., (2013) posited that meaningfulness may be the primary 
difference between feeling happy and eudaimonia, and urged positive psychologists to redirect 
energy towards meaning.   
Meaning, worldview and meaning maintenance 
Leontiev (2007), in developing an integrated theory of worldview, held that a person’s 
worldview is a framework of generalizations about reality that include a persons beliefs about the 
goals and meanings of life. The phenomenon of personal meaning cannot be bifurcated by the 
cognition/emotion or reason/will/sensation distinctions, as it does not fall neatly into one 
category or the other. Meaning and worldview are both concepts that refer neither to the reality 
of the external world nor to personal emotional dynamics, but rather to the links and connections 
made between the individual and the world. The logic of human being cannot be explained solely 
by cognitive information processing, nor by emotional states. Leontiev (2007) defines a 
worldview as a mostly coherent system of understandings regarding the ways that humans, 
society and the broader world function and coexist. It also includes normative standards and 
ideals for both individuals and society. Much of the content of an individual’s worldview is 
provided by cultural schemas, knowledge and group ideologies, however the worldview remains 
a highly personal structure in which knowledge, beliefs, ideas and unconscious schemas are 
embedded. Through his technique UMT, Leontiev (2007) demonstrated that it is possible to 
uncover individual worldviews through analyzing people’s meaning connections, thus proving 
the inextricable connection between these two constructs. 
In articulating their theory of meaning, the meaning maintenance model (MMM), Heine, 




connection and relations. Meaning links objects, people, places and ideas to another. Meaning is 
the expected relationships and associations between objects, people, places and ideas that the self 
constructs and imposes on the world. The meaning maintenance model posits that people seek 
coherent relationships in themselves, in the world, and between themselves and the world, and 
the need for meaning is a far-reaching concern that underlies and motivates much of human 
activity (Heine, Proulx & Vohs, 2006). 
Heine, Proulx and Vohs (2006) cite Camus (1955), who referred to the search for 
meaning as a “nostalgia for unity” and the desire for a reality that comprises a single 
interconnected whole. Camus (1955) posited that the desire to perceive the world as a relational 
whole, and to uncover and construct relations is the essential impulse of human nature. Further, 
Camus, in line with the existential school of thought from whence he came, claimed that human 
cultural undertakings are reflections of this attempt to relate the diverse elements of the 
perceived world into a single, unified and coherent network of relationships. Thus, meaning, for 
Camus, was about connection and relation at its core. Further, human beings are meaning-
makers, motivated to draw connections, uncover patterns, and detect signals amongst noise. 
People establish mental representations of expected relationships and connections that help link 
elements of the external world with the self in a way that binds and embeds that self in that world 
(Heine, Proulx and Vohs, 2006). 
In their articulation of the MMM, Heine, Proulx and Vohs (2006) clarify that meaning is 
about representations of relational structures, as well as how these structures shape expectations 
and perceptions of the world, the self, and the self’s place in the world. Meaning connects things 
to other things; it connects people places and things in the external world; it connects elements of 




finding meaning, as suggested by the MMM, are the external world, the self and the self in 
relation to the external world (Heine, Proulx & Vohs, 2006). The domain of the external world 
consists of expected relationships among people, places, objects and circumstances. It involves 
the totality of one’s beliefs about the world, and people endeavor to unify and make consistent 
their model of relations between aspects of the external world. The self consists of all beliefs 
about oneself, the expected relations uniting oneself across time and activities. Again, people 
endeavor to establish consistency and coherency in the domain of selfhood. Lastly, the self in 
relation to the world involves the subjective relation of the self to the various features of the 
external world. It encompasses the aspiration to overcome, or avoid, feeling alienated from the 
world as well as the desire to belong to a coherent cultural worldview. 
The authors argue that from birth onwards, humans aspire to construct meaning and apply 
mental representations of expected relationships to their interpretation of incoming information 
from the environment (Heine, Proulx and Vohs, 2006). Once these cognitive relational structures 
are solidly formed, events in the world can both be evaluated and planned for. Retaining these 
cognitive relational structures is so important that when people’s sense of meaning is threatened, 
ie, when events do not conform to the cognitive structures already in place, people instinctively 
take compensatory actions to restore this meaning.   
While Heine, Proulx, and Vohs (2006) claim that humans are not the only animals 
capable of forming abstract representations about relationships, being a cultural species forces 
humans to rely on these representational structures to a far greater degree, especially since 
people belonging to a culture see the world and its people as a larger system extending beyond, 
yet still containing, the individual. Humans live in both physical and socially constructed 




external world and of the personal self in relation to those objects, but also to relations among 
others, between others and external events, etc. In socially constructed environments, behavior is 
laden with significance that extends far beyond its short term, proximal consequences. Thus, 
humans are meaning makers whose experiences are shaped and supported by cultural meaning 
frameworks and shared representations that vary widely across cultures (Heine, Proulx, & Vohs, 
2006). Further, people rely heavily on these relational structures in order to integrate their 
experiences and organize their goals. 
Sources of meaning 
As recent research by Delle Fave, Brdar, Wissing, & Vella-Brodrick, (2013) has started 
to articulate, the sources of meaning for an individual may vary greatly, though the process of 
meaning-making serves a similar function across individuals. Sources of meaning have been 
defined as stable orientations that guide behavior and give direction and purpose to life (Delle 
Fave et al., 2013). A source of meaning will encompass a mode of conduct in addition to specific 
goals and life themes that help person articulate their sense of self and how they situate 
themselves in social life (Shin & Steger, 2010.) As Delle Fave et al., (2013) pointed out, in 
analyzing specific sources of meaning, it is important to distinguish between sources of meaning 
and motives for meaning. The motives for meaning, assessed by the question  “why is this 
meaningful?,” sheds light on the core criteria by which participants identify and select specific 
domains of life in which to invest their resources and energy. These core criteria are not 
necessarily intrinsic to the sources of meaning but rather suggest general values and beliefs 
integral to an individual’s worldview. Whereas the sources of meaning (i.e., what is meaningful), 




for meaning, are rooted in a persons values and worldview and therefore also encompass 
culturally shared beliefs and values (Delle Fave et al., 2013; Leontiev, 2007).  
Delle Fave et al., (2013) found that the motives underlying meaningful domains of life 
were related to the subject’s personal lives, suggesting that a core self or self concept provides 
people with an orientation to life that then guides the identification and pursuit of meaningful 
domains and activities. This finding corroborated work by Schlegel et al., (2011) which 
demonstrated that the perception of true self knowledge significantly predicted meaning in life, 
as well as studies from Self Determination Theory, which similarly suggests that individuals can 
select goals and activities based on their self concordance and self determination (Ryan & Deci, 
2000).  
Meaning of food in life 
Based on the above review of the existing literature on meaning, it is clear that the 
domain of food is one that can easily be explored from the perspective of meaning. Applying 
Leontiev’s (2013) following articulation of meaningfulness as the criterion for determining 
whether something is meaningful or not in the domain of food choice, we might want to ask, for 
example, to what degree are people making food decisions from the perspective of their life-
world? 
“If an action is meaningful, it is included into the meaning web and thus finds a place in the 
whole person’s life-world, rather than (just) in the demands of the situation.” (Leontiev, 2013)   
In the context of food, the meaning of food in life therefore measures the degree to which 
people see their food as having significance and being connected to or embedded in a person’s 




immediate demands of the situation, such as hedonic orientations which are concerned with the 
pleasure from eating, or convenience factors, which are focused on the immediate demands of 
the situation and do not involve a cognitive connection being made between food choice and 
other aspects of a persons life-world, the meaning of food in life explicitly holds that the 
individual sees a connection between their food choice and other non-food related domains of 
life such as social connections and relatedness, cultural connections, connections with one’s own 
body and health, connections with the land and nature, connections with one’s moral principles 
and standards of ethical behavior, and connections with the sacred. The measure also captures 
normative, moral meanings that arise out of these connections and therefore also capture the 
purposive, normative and motivational aspect of the meaning of food.  When conceiving of 
meaning, we move beyond the realm of immediate experience. To reiterate what was stated 
above, just as the meaning of a word refers to something outside the word itself, so too is 
meaning something that extends beyond the actual lived experience, linking it to something else 
(Leontiev, 2013.)  
Building off the distinctions highlighted by Delle Fave et al., (2013), any assessment of 
the meaning of food in life ought to assess two things - it should uncover both why people may 
find their relationship with their food meaningful as well as the degree to which it is meaningful. 
Overall, we have now established a clear criterion for establishing whether something constitutes 
a food meaning or not, as well as delineated the scope (both the sources of meaning and the 
degree of meaningfulness) to be addressed as this construct is systematically operationalized. 
Before exploring contemporary theories of wellbeing within which the meaning of food in life 
can be harmoniously aligned, it is necessary to also sketch a background of the historical 




cultures has been imbued with sacred significance and meaning, and any operationalization of 
food meanings ought to be informed by the trends in food meanings throughout history.  
Historical background: The sociocultural basis for food meanings 
 Obtaining and consuming energy in the form of food is a universal activity of all life, and 
the means by which species go about this form the criteria for their classification into different 
taxonomies (Rozin, 1999). The properties of foods consumed have major implications for a 
species’ adaptive capacity and physiology, and omnivorous generalists that eat many types of 
food (for example, humans, cockroaches, rats) often have different phenotypes and behavioral 
repertoires than species with a less varied diet. A greater diversity of food options confers 
increased adaptive capacity by allowing for a greater hardiness in the face of food scarcity or 
environmental changes. However, while a generalist diet allows for far more options in dietary 
choices, many potential foods are nutritionally inadequate on their own, and in order to obtain an 
adequate diet, a careful balance of nutritionally appropriate foods must be chosen. Thus, the 
flipside of the omnivore’s capacity to shift its diet according to what can be found in the local 
environment is that it requires a diverse variety of foods in order to achieve nutritional adequacy 
(Rozin, 1999). Since the extensive diversity of food options makes it highly complex and 
challenging to construct a set of criteria for determining appropriate foods in any given context, 
generalists have had to come up with a number of strategies for simplifying the selection process 
(Rozin, 1999).  
 The staggering variety of food options available leaves the human omnivore with the 
unique difficulty of having to choose between them. As a result humans are incredibly particular 




for aiding in the food selection process (Rozin, 1999; Beardsworth, 1997). Indeed, all human 
social groups have their own distinctive set of guidelines that prescribe what, when, where, and 
how food is to be obtained, prepared, shared, eaten and disposed of (Beardsworth, 1997). 
Furthermore, through its moral classification systems, operating primarily through the emotion 
of disgust, each culture excludes certain edible items from its repertoire of permissible foods 
(Rozin, 1999). It is through these mechanisms that food transforms; it expands the range of 
services it renders to the human, in this case from providing a material source of nutrients and 
energy to becoming imbued with symbolic and social significance (Kass, 1994). People can be 
said to eat with their brains as much as their mouths and Claude Levi Strauss famously claimed 
that food must not only be good to eat, but good to think (Beardsworth, 1997). Thus, humans 
come to eat for reasons of cultural and social significance in addition to biological, nutritive 
requirements for a diverse diet.  
Cuisines as cosmologies 
 For much of human history, food selection has been shaped and boundaried by highly 
complex systems of norms, representations and rules particular to unique cultural and ecological 
contexts (Rozin, 2005). Food-related conventions and meaning systems were so entwined with 
the culture and particular environment in which they are located as to be inseparable, 
indistinguishable even, from the worldview and cosmology of the human group in which they 
were embedded. For example, according to sociologist/anthropologist Claude Fischler (1980), 
the reason people in modern western countries don’t typically eat dogs and foxes, “lies in the 
order which the culture we belong to tends to see in the universe, and the place that particular 
culture assigns to things, animals and people.” Therefore, it is in the descriptions and meanings 




culture’s worldview as well as the principles underlying its food traditions.  
 The notion that food not only has to be good to eat, but also good to think implies that a 
person must be able to understand the place of each food in the world and in their own meaning 
system (Fischler, 1980). This requires an understanding of the world, and an ability to categorize 
and classify it into constituent entities. According to Fischler (1980), a culinary system provides 
such a framework, and a cuisine therefore can be thought of as the process wherein humans 
transform, both literally and figuratively, the materials of the environment into food fit for 
human consumption. Taking a similar perspective, historian Sidney Mintz (2006) explains that a 
cuisine is associated with consistency, familiarity, family and kin, as well as with the 
sociocultural distribution and use of local ecological resources for food. Tied as it is with the 
local land, Mintz (2006) says that a cuisine can only emerge as a local or regional manifestation 
in a geospatially specific ecology. Indeed, part of a cuisine’s familiarity is rooted in the fact that 
the cooks in a society were all drawing from the same local resources, such that the same 
baseline set of ingredients were used for the creation of a shared culinary repertoire. For Mintz, a 
cuisine is inseparable from its material food constituents and encompasses the raw food materials 
and processes of transformation, food symbolism, and the ways in which the food products are 
incorporated and integrated into the local culture 1.  
 Working with Fischler’s (1980) definition, a cuisine can be considered a set of criteria, 
rules, and classifications for imbuing the world with meaning and providing it with a coherent 
order. One of the first classifications made by a culture about the world might even be between 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  The relative theoretical merits of each definition aside, our aim in this research project is to describe cuisines and 
behavior in the modern food environment. In the modern food setting ingredients can no longer be dependably 
locally sourced. Any notion of cuisine in the modern sense, if it is to be relevant to explaining the behavior of a large 
portion of the population, ought to be applicable and relevant to that population, Mintz’s definition of a cuisine can 
no longer be satisfied for a majority, or even a sizeable minority of the population, since food is obtained from 
unknown and disparate regions. Therefore, on practical grounds we will use Fischler’s definition of cuisine for the 




that which is edible and that which is not. For instance, anthropologists and social scientists have 
noted that the border between edible and non edible foods runs parallel to the border between 
cultural notions of purity and pollution, with these classifications having their roots in the 
categories imposed by our culture’s worldview and specific cosmology (Fischler, 1980; Rozin, 
2005; Beardsworth, 1997). These taxonomies, of what can be considered ordered, pure, and fit 
for human food consumption, are deeply rooted in our meaning systems and have proven highly 
inelastic in response to change, perhaps explaining why many vestigial notions of purity are even 
retained in the modern food choice setting (Rozin, 1990).  
 Mediated through the psychobiological emotion of disgust, the ontological classification 
systems dictated by a cuisine help people navigate the opposing tendencies of neophilia and 
neophobia (Fischler, 1980; Rozin, 1990). When a person encounters a novel food item, there are 
behavioral and biological lures and barriers to incorporating that food, and these can be triggered 
by both cognitive and sensory factors (Rozin, 1999). Thus, a new sensory property of a food will 
provoke sensory exploration, a phenomenon termed neophilia, but so too will problems of 
classification, encountered when a person is trying to fit a new food item into their cultural 
taxonomy and which involve cognitive processes more than sensory ones (Rozin, 1999). The 
tendency to explore and try new foods is countered, however, by the intense anxieties elicited by 
exposure to new and novel foods. Cultural reservoirs of food wisdom help people orient new 
foods with respect to a culture’s food-world cosmology, thus helping ease the anxieties 
associated with incorporation. For instance, when novel foods are imbued with the flavour 
principles of the home culture to which a person belongs, people will find them far more 
acceptable (Rozin, 1990). By marking a food with cultural signatures, therefore, it becomes fit 




culturally deemed taboo, people are likely to viscerally respond by exhibiting psychobiological 
disgust, a reaction which guides them to withdraw from and reject the food (Rozin, 1996).  
 Though the emotion of disgust originated in the psychobiological revulsion experienced 
when rejecting food due to bad taste, because of the evolutionary processes of preadaptation, 
disgust now emerges in response to any food deemed culturally inappropriate, that is, it emerges 
in response to symbolic rather than sensory attributes (Rozin, 1996). Furthermore, disgust has 
evolved from its origins in the food domain towards a more general emotional reaction displayed 
in response to any ideationally based revulsion or withdrawal that has its roots in a fear of 
contamination (Rozin, 1996). Disgust is even extended to interpersonal and moral purity issues, 
such that it may be elicited in response to certain people or practices that culturally proscribed, 
encompassing matters that a culture designates as taboo. That the psychobiological response of 
disgust emerges differently across cultures and in response to different items based on their 
cultural acceptance is very important to understand when analyzing the sociocultural foundations 
of eating behaviors. Just as the physiological disgust response is triggered in response to a new 
food item which fails to fit into the cognitive representations of culturally based food categories, 
so too, conversely, can the identification of a new food within the cultural taxonomy relieve the 
anxiety of eating a new food and facilitate a bio-behavioral response of eating (Rozin, 1990). 
Through their ability to elicit the psychological and physiological reactions of disgust, cultures 
thus function to classify and order the world so as not only to guide highly complex food 
choices, but even extend this method of behavioral steering towards the domain of morality as 
well.  
 In addition to conceptions of purity and impurity, which, as described above, are 




categorizing the world is provided by meaning systems surrounding health (Beardsworth, 1997; 
Rozin, 2005). Many cultures contain implicit classification systems that lump food substances 
into either hot or cold categories, with hot and cold referring to specific energetic effects 
imparted onto a person’s essence through the act of incorporating the food substance 
(Beardsworth, 1997). Overall health is conceived of as a balance of such hot and cold energetics, 
thus bestowing upon food choice a primary role in maintaining the appropriate balance necessary 
for health. Though the particular foods which fall into either the hot or cold categories differs 
across cultures, given the near-universality with which these hot and cold classification systems 
have emerged across the globe, it has been suggested such distinctions may represent something 
universal about the way humans categorize the world (Beardsworth, 1997). Regardless, even 
without making that speculative leap, it remains apparent that across cultures there are observed 
associations between a perceived sense of health and an internal balance of hot/cold energetic 
forces (Beardsworth, 1997).    
 Food meanings are not only critical for categorizing and ordering the world, but also 
comprise a key feature of socio-collective belonging, a fact which renders the act of 
incorporation foundational for the formation of collective identities and meanings (Fischler, 
1980). In articulating the importance of this relationship, Fischler (1980) goes as far as to say 
that absorbing a food incorporates a person into a culinary system of an entire culture: “Basic 
taxonomies incorporate the individual into the group, situate the whole group in relation to the 
universe and in turn incorporate it into the universe… in representations they are part of the 
fundamental bond between the self and the world, the individual and society, microcosm and 
macrocosm. It is clear therefore that culinary systems play a part in giving a meaning to man 





 Because of the profound degree to which incorporating an item of food represents 
symbolic as well as vital significance, food choices have profound consequences and come with 
a host of attendant anxieties (Rozin, 1990). Whenever a person chooses to eat, their life and 
health are not only at risk, but so is their identity, place in the universe, even their very essence 
(Rozin, 1999). The order imposed by cuisine and cooking onto food are impossible to separate 
from the order of the world constructed by the culture eating the food, as it is the culinary act 
which facilities the incorporation of a food item transformed from nature into culture (Fischler, 
1980). This order helps allay the fears that emerge in response to the paradoxes faced by the 
omnivore, assuages the anxieties associated with incorporation, and provides an overarching 
meaning system.  
From gastronomy to gastro-anomie  
If we are what we eat, then, conversely “if we do now know what we eat, how can we know what 
we are?” (Fischler, 1980) 
 The shared socio-cultural narratives that formerly explained and boundaried human-
ecological food relationships in elaborate myth and ritual have been largely abandoned in favor 
of a reductionist ontology rooted in a separation of human culture from nature and the prevailing 
hegemony of science and capitalism (Goodman, 1999). The contemporary food landscape 
comprises symbolic and relational disconnections between human groups and the ecological 
systems in which they are embedded and on which they depend for sustenance. Whereas the 
majority of human evolutionary history was defined by a tight coupling at both the symbolic and 




the human community from ecological systems, along with the complex attendant changes in 
societal organization emerging from this separation, defines our modern human civilization.  
 With regards to the meaning systems surrounding our food relationships, our current 
meaning systems have not kept pace with the rapid, technology-infused changes in our 
ecological food system and its parallels in market-based societal re-organization, leaving a dearth 
of socio-cultural infrastructure for adaptively navigating the modern landscape. This lag (or lack) 
in the evolution of appropriate shared cultural norms for orienting ourselves with respect to the 
ecological food system is profoundly imperiling. Indeed, it has led some, such as Claude Fischler 
(1980), to draw parallels between the social condition of anomie, first described by Emile 
Durkeim in the late 19th century, which emerges when there exists a substantial discrepancy 
between the ideologies and values shared by human groups and what is tangibly capable of being 
achieved in everyday life. Anomie arises when industry and science eclipse formerly held and 
shared norms and standards of behavior. In societies that have undergone rapid changes in norms 
and values and where there are no residual norms to sustain and feed the social fabric people can 
feel a sense of alienation and purposelessness. These trends are paralleled, perhaps even 
amplified, in the food system, a state cleverly characterized by Fischler (1980) as one of “gastro-
anomie.” Voicing similar concern over the entwined processes of disintegration in the social 
fabric and traditional food system, Mintz (2006) has argued that the most important aspect of 
human life affected when “food supplies are no longer integrated with kin groups, communities, 
and regions concerns the loss of that rich texture of daily social interaction that underlies and 
sustains the production, processing, local distribution, and consumption of food.” Thus, the 
biggest losses incurred from the dissolution of traditional food systems may be of a social, 




 As elaborated in the previous section, human beings face innate paradoxes when it comes 
to food choice (Rozin, 1990). Traditional socio-cultural food cosmologies were able to resolve 
and absorb these paradoxes in an internally coherent fashion that relieved the anxieties 
associated with these paradoxes. However, without traditional sociocultural meaning systems to 
give us norms and ways of explaining away the paradoxes, people are left with strong anxieties 
in their place. Fischler (1980) even says that our modern state of gastro-anomie increases the 
anxieties associated with the paradox of food rather than allaying them, and trends such as the 
increasing consumer demand for signs of nature in food products can be explained as a collective 
response to these dislocations and the anxiety they cause. Thus, Fischler (1980) saw the 
increasing demand for foods produced using alternative modes of production as representing a 
shift “in what contents our culture is ascribing to the categories of purity and pollution.” In an 
effort to combat the aversive state of anomie, refined foods are becoming imbued with symbols 
of artificiality or emptiness, and foods considered natural and organic are imbued with the 
highest purity (Beardsworth, 1997). 
 The eclipse of traditional institutions and norms by our postmodern, capitalist market 
system has left people unbounded by former behavioral constraints. In traditional food systems 
(in western agricultural nations such as England, for example) there were significant constraints 
on food operating at the ecological, economic, social and cultural level (Beardsworth, 1997). 
Countries relied almost exclusively on domestic food production to feed their citizens, with the 
exception of exotic flavorings such as spices, salt and sugar (Beardsworth, 1997). Diets were 
mostly uniform, undiversified in terms of geographic origin, and though still subject to seasonal 
fluctuations, overall the rules governing food distribution and behavior were fixed, rigid and 




practices and observances. The number, timing and content of meals, calibrated to different 
population subgroups, was also relatively fixed. In contrast, modern food systems are highly 
specialized, globalized, and most developed countries import much of their food. Food practices 
are no longer borne of and tied to the land region in which they evolved. They have been 
dislocated from their origins, with the result that people have no shared means with which to 
connect to their food or their land. Many people are not aware of where, or how their food was 
produced, let alone what their food is even composed of in the case of processed goods. With 
these changes in our relationship to the food system come confusion and imbalanced dietary 
practices (Beardsworth, 1997). For example, while people used to eat at predefined periods, it is 
now socioculturally acceptable to eat at all times of the day. An increasingly larger proportion of 
calories is being consumed in the form of snack foods as opposed to discrete meals. The 
ritualized meal - the socialized manner of eating, is disappearing, and snacking is on the rise.  
 Not only are people collectively experiencing a crisis of meaning which parallels the 
increasing fragility of our ecological system, but at the individual level these deep dissonances 
and dissociations may be endangering human mental and physical health. The prevalence of 
obesity has reached staggering proportions, concomitant with increases in the prevalence of 
mental illness and depression. These individual-level pathologies may emerge at least in part 
from deep fragmentations between human groups and the ecological food system, as well as 
from the lack of an appropriate socio-cultural infrastructure for navigating these shared structural 
problems in an optimal way.  
Rationale for the meaning of food in life research project 




ecological and economic worlds. An understanding of personal food meanings becomes 
especially important when investigating the eating behavior of people living in societies where 
there are many different food choices to be made and few rules dictating how to eat. While the 
choices we make about what to eat express preferences, meanings, and values, they also 
communicate signals to the market about what goods are in demand, thereby influencing what is 
produced. Furthermore our food choices directly affect our biological systems, determining the 
substances that enter and eventually become integrated into the very structure of our bodies or 
used as fuel. Taste, social and convenience factors aside, food choice in our modern food-world 
involves a complex balance between the environmental, ethical, animal welfare, and health 
implications of food decisions. As the range of food choices open to people has expanded, so too 
has the complexity of the food choice decision process. Without culturally enmeshed food 
traditions, food choice is now a highly complex psychological process, having to incorporate 
internal and external environmental influences, translate them through psychological schema, 
and ultimately select a heuristic to best suit the situation. Even in our modern food-worlds, 
though, food choice remains a way to express personal ideals and identity, particularly among 
women, and researchers have even gone so far as to describe the focus on healthful eating a new 
religion in itself (Lindeman & Vaananen, 2000).  
 Research looking at food psychology and dietary behavior, and certainly the vast majority 
of dietary interventions, predominantly investigate or address only surface-level cognitive factors 
as determinants of health behavior, often completely ignoring meaning as a potential factor 
influencing behavior. Traditional theories of health behavior change often assume that behavior 
change is a determined, linear process wherein change occurs once the net cost and benefit shifts 




interventions fail; forcing some within the field to question the appropriateness of these 
theoretical approaches altogether. It is clear that there are factors associated with dietary 
behavior that cause behavior to become sticky and inelastic in response to change efforts. While 
many people have suggested these may be due to environmental and social contextual factors, 
the field has not reached any consensus. Given the profound meaning that food holds for people, 
it makes sense that in addition to exploring such extrapersonal factors, researchers also 
investigate how food is nested into a person’s sense of meaning about themselves and their place 
in the world. Until we understand how food related schema fit into more general meaningful 
schema in people’s lives it will likely remain extremely difficult to tailor effective behavior 
change interventions, let alone begin to investigate the role of food meanings in enhancing the 
good life. 
 Cultural values and eating patterns are highly interrelated, and research is demonstrating 
that even in this new food era people continue to use their food choice to communicate values 
and preferences, albeit in newly defined ways. Research into food attitudes in the US, for 
example, found that food is considered an important part of family traditions, a major source of 
pleasure in life, and as an expression of love, all of which led the authors to conclude that food 
has a significant social meaning (Bellows et al., 2010). Further, in a project examining food 
choice ideologies, Lindeman and Sierlius (2001) found that food choice is an avenue through 
which people embody and express their life philosophies. While the mechanisms through which 
meanings and values translate into observable dietary behaviors have not yet been thoroughly 
elucidated, research is mounting to indicate that values prioritizing alternative modes of 
production is significantly related to dietary behavior outcomes (Pelletier, Laska, Neumark-




 In an age of heightened environmental concern and awareness of the food system, it is 
increasingly important for researchers to understand the mechanisms through which moral 
protest and shifting socio-cultural values and norms translate into society-wide behavior change. 
Using historical drops in the rate of cigarette smoking as a launching point for their policy 
claims, health promotion leaders have attributed the profound decrease in the incidence of 
tobacco smoking to broader changes in socio-cultural norms and have urged the scientific 
establishment to analyze the influence of these broader changes in socio-cultural norms on trends 
in obesity (Livingood et al., 2011). As can be seen from the plethora of food-related films and 
discussion in the popular media, the norms surrounding food and the food system are rapidly 
changing as people develop a broader concern for environmental issues, animal welfare and 
climate change. However, without an understanding of how shifting norms translate into food-
related schema and food choice heuristics at the individual level, there is a risk for these 
processes to go largely unobserved and unmeasured, as has largely happened in the case of 
tobacco (Livingood et al., 2011). By failing to document this process of change, the valuable 
lessons about dietary behavior change, as well as food and moral psychology at the individual 
and collective levels, risk being missed.   
 If there is a trend wherein people are increasingly using food as a domain through which to 
express their personal life philosophies, then this may be an opportunity to investigate how such 
norms spread through society. The same way researchers attributed the decrease in tobacco 
smoking to shifting moral appraisals regarding smoking behavior, so too might we be at an 
inflection point in the domain of food, where reckless and unhealthy systemic forces are 
becoming increasingly intolerated. Tracking such shifts and being able to generate empirical 




behavior change processes.  
 A richer understanding of how value systems translate into behavior might also help with 
the design of public health initiatives and interventions. For instance, research is mounting that 
demonstrates that people who place a high value on alternative, non-industrial production 
methods may also exhibit different eating patterns. A recent study of 1201 student subjects 
(Pelletier, Laska, Neumark-Sztainer, & Story, 2013) demonstrated that young adults who place a 
high value on alternative food production practices consumed significantly more fruits and 
vegetables (p<0.001), greater amounts of dietary fiber (p<0.0001), fewer sugar sweetened drinks 
(p<0.0001), and around half the amount of processed, fast food than young adults who did not 
consider alternative food practices important. Similarly, research by Honkanen, Verplanken, and 
Ottar Olsen (2006) has shown that the more people value environmental and animal rights issues, 
the more disposed they will be towards organic food consumption. The authors believe that 
ethical values are antecedents of food attitudes and noted that moral concern over the food 
system is becoming an increasingly important arena occupying consumer attention (Honkanen, 
Verplanken, & Ottar Olsen, 2006). 
 Our research aims to enrich the existing literature on cross-cultural differences in the 
meaning of food as well as directly investigate the association between different meaning 
frameworks and behavioral outcomes, a relationship which remains unexplored in the literature. 
Through this project we seek to understand how meanings of moral concern and ethical 
responsibility emerge from a culture’s cosmology and translate into concrete food behaviors, as 
well as how these meanings are transformed by different socio-ecological contexts such 
as greater distance from the sources of food, ie, through rural-urban contrasts.  We recognize that 




measure food preferences and food-related behaviors, but we hope that an informed, culture-
sensitive group of scholars can apply some of the psychometric sophistications developed by 
psychologists to make progress in this area. 
 As we will elaborate further, we have already demonstrated that different meaning systems 
are significantly associated with different dietary behaviors. Given the low level of explanatory 
power of existing theoretical models of health behavior, this approach offers much potential for 
uncovering a rich new predictor of food choice, as well as a new domain for investigating the 
role of food meanings in living the good life. Prior to launching into an empirical 
operationalization of this topic, however, we felt it necessary to identify and describe an existing 
theoretical model of wellbeing in which this construct might be theoretically aligned.  
Existing theoretical models of wellbeing: Self Determination Theory  
 One model of human behavior that sheds light on the role of food and eating in the good 
life, and which may be able to account for the ways in which the meaning of food exerts an 
influence over food choice is Self Determination Theory (SDT). SDT is an approach to human 
personality and motivation that focuses on people’s innate inner resources for personality 
development and self regulation (Ryan & Deci, 2000). As articulated by Ryan and Deci (2000), 
SDT is a model of human motivation and self-regulation, positing that social contexts have a 
significant and pervasive influence on motivation and personal growth. Both within and between 
people, certain contexts will facilitate the expression of greater self-motivation, integration and 
energy, whereas other contexts will undermine these factors. The theory models the ways in 
which the instinctive human drive towards growth interacts with people’s essential psychological 




personality integration. The three essential psychological needs are all necessary for optimal 
human functioning, a state involving growth and integration, as well as constructive social 
development and wellbeing.  
 SDT is also a model of self-regulation in that it describes the way people internalize social 
values and extrinsic contingencies and embed these into their personal value and motivational 
systems (Ryan & Deci, 2000). The reasons for which people are motivated to engage in a 
behavior vary greatly along a spectrum of motivation, ranging from motivation that emerges 
internally, in which people behave in a certain way as an expression of their personal values and 
interests, to motivation that is externally controlled, in which people act because of external 
contingencies.  
 To describe the model more fully, whereas extrinsic motivation refers to a behavior being 
performed for an external contingency, an outcome separate from the behavior that elicits it, 
intrinsic motivation refers to a behavior being performed for the innate satisfaction of the activity 
itself (Ryan & Deci, 2000). The perceived autonomy of behaviors being performed for reasons of 
extrinsic motivation can vary greatly, ranging from being fully externally regulated to being fully 
internally regulated. In cases where behavior is fully externally regulated, people experience that 
behavior as controlled or alienated, and people experience an external locus of causality. Operant 
conditioning theorists focused on this type of extrinsically conditioned behavior (Ryan & Deci, 
2000). Moving along the spectrum of behavioral regulation, introjected regulation involves a 
person taking in a regulation but not fully accepting this as ones own. In this type of motivation, 
people perform behaviors to avoid feelings of guilt or shame or to bolster their ego. This type of 
regulation represents regulation by self-esteem. A more autonomous form of self-regulation is 




the behavior is felt to be personally significant. The most autonomous form of extrinsic 
regulation is integrated regulation, in which one’s behavior-relevant personal norms and values 
have been integrated to the extent that the self regulation of that behavior is perceived to be fully 
emanating from the self, having been comprehended and aligned congruently with a persons 
other values. Internalization refers to a behavior being taken in psychologically, whereas 
integration refers to the transformation of that regulation so that the behavior emerges from a 
person’s sense of self (Ryan & Deci, 2000).  
 Actions motivated by integrated regulation share many features with intrinsic motivation, 
except that they are performed to obtain outcomes separate from the inherent enjoyment of the 
activity itself (Ryan & Deci, 2000). The more people internalize regulations into their self, the 
greater autonomy they experience in their behavior. In order for a regulation to become 
integrated, it is necessary that people understand its meaning as well as synthesize that meaning 
coherently and congruently with their other goals and values. Internalization occurs when a 
person starts to endorse the values associated with corresponding behaviors. Then, instead of 
performing a behavior for extrinsic reasons, reasons felt to be external to the self, they start to 
perform the behavior because of their endorsement of it.   
 According to the model (Ryan & Deci, 2000), structures that support competence and 
relatedness help facilitate internalization, and support for autonomy helps facilitate integration of 
behavioral regulation. When these factors are present people can feel competent, related, and 
autonomous as they engage in activities that are culturally valued. Thus, actions that originally 
were extrinsically motivated become self-determined following the processes of identification, 
internalization and integration, and so long as a behavior has been internalized and integrated, 




extrinsic motivation. In cases where people display alienation and inauthenticity, the authors 
blame a failure of internalization (Ryan & Deci, 2000). SDT posits that it is through the 
internalization and integration of culturally endorsed values and actions that people attain their 
basic needs. Therefore, different cultural contexts will result in these needs being satisfied 
differently. In fact, to a large degree it is the sociocultural context that determines the degree and 
manner with which these needs are satisfied. 
 Goals and activities can be further classified in the model according to whether they satisfy 
the three basic psychological needs directly or indirectly (Ryan & Deci, 2000). Goals such as 
affiliation, community and personal growth are intrinsic aspirations in that they immediately and 
directly satisfy the basic psychological needs. In contrast, goals rooted in extrinsic aspirations 
(for wealth, fame or power) do not satisfy the basic psychological needs and may even detract 
from their attainment. The meaning of these goals itself is culturally influenced and there are 
thus cultural differences in how specific goals affect wellbeing. However, the underlying 
connection between the satisfaction of these psychological needs and wellbeing remains 
regardless of cultural context.  
 When applying SDT to the issue of the role of food and eating in the good life, food 
formerly provided a basis wherein the innate needs of competence (in terms of preparation), 
autonomy (in terms of the perception that the regulation of eating behavior emanates from the 
self), and relatedness (in terms of affiliation and connection) might all have been satisfied. The 
intrinsic aspirations of affiliation were satisfied through communal mealtimes and rituals 
surrounding food procurement, preparation and eating; the intrinsic needs for competence may 
have been satisfied through activities such as hunting, gathering, food preparation, and cooking. 




community’s food production system.   
 It may be possible that the current food environment does not support the assimilation of 
appropriate behavioral regulation in the food domain because these basic needs are not satisfied. 
Because of the disintegrated and fragmented nature of our modern food system, people are 
developing and expressing competence through their relationship to food less and less. 
Furthermore, because meals are increasingly consumed in isolation and people are obtaining an 
increasing proportion of their calories through snacking as opposed to through socially shared 
meals, the need for relatedness is similarly imperiled. Critically, food was formerly a primary 
means through which people connected to the local ecological system, and the impacts of 
humanity’s separation from the environment, most apparent in this food context, have scarcely 
been grasped. Lastly, autonomy is largely undermined by the structure of our modern food 
system, as people are increasingly disempowered to select appropriate foods according to their 
tastes. Heavily influenced by the combined forces of the food marketing environment and the 
prevailing ideology of nutrition reductionism (Scrinis, 2008), people have lost the compass by 
which to autonomously select foods. Further, the norms around food have themselves 
disintegrated, leaving few norms to be internalized and integrated so as to foster the autonomous 
regulation of eating behavior (Fischler, 1980).  
 As a result of the profound changes in the food system, initiated by the processes of 
industrialization, people now often eat for reasons of pleasure, or for reasons of extrinsic 
contingency that have been poorly integrated (for example, emotional eating, eating for taste) 
(Renner et al., 2012). When people eat for pleasure or to calm a mood, they are not satisfying the 
basic needs outlined by SDT. Thus, in addition to the more clearly obvious health implications of 




phenomenon, rendered obscure by the prevailing ideologies of reductionism, science and 
capitalism, of a loss of the meaning, joy and the satisfaction of these basic psychological needs 
that formerly accompanied humanity’s relationship to their food.  
SDT and food choice: Preliminary work and next steps 
 Given the theoretical alignment between SDT and an exploration into the meaning of food, 
the first question that arises asks how might the factors discussed above be operationalized with 
regards to food intake? SDT has been applied to the food domain to explain eating disorders and 
dysfunctional eating patterns, as well as in the environmental domain, to study the promotion of 
environmental and health conscious behaviors (Pelletier et al., 2013; Schösler, de Boer & 
Boersema, 2014). According to SDT, an intrinsically motivated person engages in an activity for 
its own sake (Ryan & Deci, 2000). In the context of food, this implies caring about food for its 
own sake, such as the inherent satisfaction it provides. An extrinsically motivated person 
engages in an activity for instrumental purposes, so as to elicit an outcome that is separate from 
the activity in itself, such as to obtain a reward or superficial appearance.  
 As already elaborated above, in SDT, there is a spectrum of self-determined motivation 
which ranges from controlled, external motivation, to the autonomous regulation of behaviors 
that have been internalized within a person’s value system and are felt to be a volitional 
expression of one’s personal values (Ryan & Deci, 2000). Autonomous motivation comprises 
both intrinsic motivation and internalized motivation, which includes both integrated and 
identified motivation. Internalization represents the degree to which extrinsic motivational 
factors have been incorporated to the self-structure of the individual such that the behaviors are 




as their own, they regulate that behavior autonomously, see it as an expression of their own 
personal value systems, and engage in it freely and of their own accord. Thus, the intrinsic 
enjoyment from food may be augmented by an internalized motivation to eat according to a 
person’s specific value systems. Furthermore, people’s innate needs for competence, relatedness 
and autonomy all interact with intrinsic motivation for certain types of foods. How can food 
affect these basic human needs? In our industrial food system we have lost the competencies to 
grow and prepare high quality food; due to the pervasive influence of marketing, we have lost 
some of our autonomy in determining what to eat; and given the decline in family dinners and 
rise of snacking behaviors, we have lost the profound relatedness that comes along with eating. 
By its very definition, eating is a relational activity. People who have not internalized the 
relational, environmental and health aspects of eating may be characterized in SDT terms as 
having behavior that is controlled by external contingencies, controlled motivation, or comprised 
by lack of motivation altogether. External contingencies include social expectations, rewards 
(comfort) or punishment, all of which influence the satisfaction people get when eating. 
Interjected motivation is a specific case of partially internalized motivation, in which people 
have only partly accepted the personal significance of an activity as part of their self conception.  
 There is a pronounced gap in the health behavior literature with regards to how relational 
concerns, meaning concerns, and concerns over environmental sustainability impact food choice. 
Research by Schösler, de Boer, and Boersema (2014) has begun to operationalize these concerns 
in a model based on SDT by investigating how different types of motivation differently impacted 
meat consumption. The researchers distinguished between people who had internalized the 
relationship between food and nature, and those whose food choices are motivated by external 




sustainable diets. They also looked at the degree to which people enjoy eating and cooking as an 
additional variable influencing these relationships. The authors looked at these diff types of 
motivation with respect to four outcomes. The first outcome they measured was the prevalence 
of food choices emphasizing small quantities of meat (both frequency and portion size), 
supported by a well-internalized importance of health, animal welfare and environmental factors. 
The second criterion was household purchases of meat that comes from non-industrial methods 
of production and that was carefully raised. The third criterion was the purchase of meat 
substitutes, and the fourth was the preference for plant-based versus animal based protein 
products consumed as snacks. The authors hypothesized that consumers who had internalized the 
relationship between food and nature would consume differently than people who were 
externally motivated. They also hypothesized that the role that food plays in a person’s life (it’s 
centrality) would moderate these relationships. The authors found that internalized motivation 
was correlated more strongly with sustainable eating outcomes than intrinsic motivation. People 
with high internalized motivation, even when intrinsic motivation was low, also consumed 
carefully produced meat with greater frequency, leading the authors to suggest that the 
differences in consumption reflect cultural distance between the conventional food sector and the 
natural/organic sector. The authors suggest that in cases where motivation is internalized, people 
look to avoid threats to their conscience and threats to their health in similar ways. These types 
of consumers have been said to view themselves using organic metaphors, perhaps reflecting 
feelings of connectedness. The authors found that for some people, these beliefs were correlated 
with feeling that the things we eat are ensouled, but this was not true for all participants, and the 
authors distinguishes between spiritual and secular forms of green eating, a distinction which 




 In a study investigation the impact of differing self-regulatory styles on sustained dietary 
behavior change, Pelletier et al., (2013) constructed and validated the Regulation of Eating 
Behavior Scale (REBS), a context-specific measure of self-determination for eating healthy food. 
The authors found that women with a self determined self regulatory style were more concerned 
with the quality of their foods, whereas women with a non-self determined regulatory style were 
more concerned by the quantity. A finding from this research was that people who were 
generally more self determined were more likely to adopt a self determined regulatory style with 
respect to eating that was then associated with more persistent regulatory efforts. This led the 
authors to the important conclusion that complex behavior change can be sustained over longer 
periods when its regulation is more self determined.  
 Both studies discussed here make important inroads into exploring the influence of 
eudaimonic versus hedonic, or autonomously regulated versus exogenously regulated 
orientations to food choice, as operationalized within a SDT-based theoretical framework 
(Pelletier et al., 2013; Schösler, de Boer, & Boersema, 2014). However, both studies 
operationalize self-regulation and motivation with respect to specific, identified endpoints such 
as healthy eating or sustainable eating, respectively. Neither study adequately operationalized or 
assessed food meanings specifically apart from their internalized effect on specific food choices 
or sustainability of dietary change, nor did they articulate where food meanings might be located 
on that model.  
 We posit that meaning, being as it is a stable, higher order and abstract construct closely 
tied with and reflective of a person’s self concept and sense of their true self, is, in the context of 
SDT, an internalized system and set of norms and relationships regarding a person’s sense of 




meaning, given its cultural and highly contextual basis, is not going to be operationalized 
through a person’s intrinsic motivational system, but rather through their internalized, yet still 
autonomously regulated, motivational system. For something to constitute a meaning, it must by 
its definition be internalized into a person’s sense of herself, such that any behavior occurring on 
the basis of those meanings is also experienced to be emanating from a person’s true self. And 
given that there is no meaning without context, behaviors that are intrinsically motivated, 
without emanating from a sense of context, cultural norms, or connection, will not be reflective 
of a person’s meaning system but rather their desires, absent of a meaning system. Where 
meanings imply normative standards, or purposeful behavior congruent with the larger 
framework of a person’s life-world, such as in the case of food or environmental behaviors, these 
norms will also be regulated and felt to be fully autonomous. 
Conclusion 
 Thus far, we have introduced the theoretical basis for systematically operationalizing and 
investigating the meaning of food in life, as well as exploring its relationship to the good life, 
overall wellbeing and SDT. We have articulated a specific definition of the meaning of food; 
namely, for something to constitute a food meaning it must be connected to or embedded in a 
person’s life-world, in contrast to orientations to food rooted in the proximal and immediate 
demands of the situation. This exploration is closely aligned with the theoretical aims and 
structure of self-determination theory, such that for something to constitute a meaning of food, it 
must be internalized into a person’s sense of her/himself, such that any behavior occurring on the 





Research Question 1 - Development, validation and factor structure for the 
Meaning of Food in Life (MFL) questionnaire: Is there evidence for a new 
construct? 
 
Research Team: Naomi Arbit, Matthew Ruby, Paul Rozin 
1. Introduction 
1.1 The Role of Food Meanings in Eating Behavior 
  Food choices are laden with meanings that figure importantly in humanity’s symbolic, 
social, ecological and economic worlds. Many traditional cultures explicitly believe that “you are 
what you eat,” thinking that in some capacity, the essence of a thing is consumed along with its 
substance. In most developed countries this adage is strongly denied, given an understanding of 
the process of digestion, in which food is reduced to a small set of rather simple molecules. 
However, research has demonstrated that even American college undergraduates, who deny “you 
are what you eat”, retain this belief implicitly (Nemeroff & Rozin, 1989). Furthermore, there are 
stable differences between developed countries in how people relate to their food, oft tied to the 
worldview and value system of a unique culture. As Rozin, Remick, and Fischler (2011) 
demonstrated, the emphasis in American culture on individualism and abundance, on quantity 
over quality, and on variety of choice over traditional values, lead Americans to relate to and 
consume food in very different ways from the French. Food is more central in the lives and 
identity of the French, and eating is more ritualized and commensal. Moreover, within countries, 
socio-cultural values and eating patterns are highly interrelated, and research demonstrates that 
even in the postmodern food era people continue to use their food choice to communicate values 
and preferences, albeit in newly defined ways. Food from one’s heritage culture plays a central 
role in the lives of immigrants, and is probably more resistant to change than any other cultural 




important part of family traditions, a significant source of pleasure in life, and an expression of 
love (Bellows et al., 2010). Further, Lindeman and Sirelius (2001) found that food choice is an 
avenue through which people embody and express their life philosophies. While the mechanisms 
through which meanings and values translate into observable dietary behaviors have not yet been 
thoroughly elucidated, research is mounting to indicate that values prioritizing alternative modes 
of production are significantly related to dietary behavior outcomes (Pelletier, Laska, Neumark-
Sztainer, & Story, 2013). Even in our modern food-worlds, therefore, food choice remains a way 
to express personal and cultural ideals and values, and identity (Lindeman & Väänänen, 2000).    
 In the modern food world, individuals adopt specific strategies for simplifying food 
choice. These encompass behavioral plans, rules, and routines regarding what and how food is 
consumed across various contexts The Food Choice Process (FCP) model, which was created by 
Furst, Connors, Bisogni, Sobal, and Falk (1996) and Sobal, Bisogni, Devine, and Jastran (2006), 
holds that these strategies initially emerge following a conscious food choice decision, and after 
much repetition these strategies become habitual and less mindful (Sobal et al., 2006).  
According to the FCP model, the combination of strategies people use to determine their food 
choice is known as a repertoire. While some people have one dominant strategy in their 
repertoire, others use multiple strategies simultaneously, sequentially or according to specific 
situations to deal with varying conditions. These repertoires are highly shaped by personal and 
social identities, and food choice repertoires in turn also influence the construction of identity. 
An understanding of personal food systems becomes especially important when studying the 
behavior of people living in societies such as the USA, where there are many different food 




 Within the field of health psychology, there are several widely used theories and models 
that are used to explain the determinants of food choice, and to guide the design of interventions 
aimed at changing dietary behavior (Baranowski, Cullen, Nicklas, Thompson, & Baranowski, 
2003). However, in study after study, when these models are operationalized and applied in 
clinical and/or educational settings, the research indicates that they are only able to explain a 
limited portion of the overall variance in eating behavior, which therefore limits their 
applicability. As a result, researchers in these fields are continually defining new constructs and 
expanding their existing models to accommodate more complex factors influencing food choice. 
For instance, Lyerly and Reeve (2015) recently published an updated scale to measure food 
choice values based on the Food Choice Process model, a model of food choice that 
encompasses a variety of strategies used to determine food choice (Furst et al. 1996; Sobal et al., 
2006). They explicitly define their measure of food choice as assessing the various factors that 
people consider when making decisions regarding food, as expressions of more distal 
determinants of food choice. In this model, food choice values are conceived to be the proximal 
factors that influence which foods people purchase or consume. The questionnaire assesses such 
domains as accessibility, convenience, sensory appeal, safety, and comfort. However, even 
though this questionnaire links these proximal factors to more distal determinants of food choice, 
such as ethical considerations, the mechanisms through which people’s cosmologies, 
worldviews, or global systems of meaning influence their food choice remain unexplored. 
Another validated measure, The Eating Motivation Survey (TEMS), comprehensively assesses 
15 core motivations for food intake (Renner, Sproesser, Strohbach, & Schupp, 2012). While this 
instrument may be the most comprehensive assessment tool capturing the varied motivations for 




focuses explicitly on the proximal determinants of intake, and does not assess how people see 
these factors as fitting into their larger life-world.  
 We previously introduced the theoretical basis for operationalizing and investigating the 
meaning of food in life and articulated a specific definition of the meaning of food; namely, that 
for something to constitute a food meaning, it must be connected to or embedded in non-food 
related aspects of a person’s life-world, in contrast to orientations to food rooted in the proximal 
and immediate demands of the situation. In particular, our definition posits that the meaning of 
food in life encompasses the non-proximal aspects of people’s relationships to food. The 
criterion for classifying an aspect of people’s relationship to food as a ‘meaning’ thus explicitly 
entails that food is embedded in non-food related aspects of people’s life-worlds.  
1.2 Research aims 
While commonly used expectancy value theories such as the Theory of Planned Behavior 
have begun to incorporate constructs such as morality and self-identity (Sparks & Sheperd, 1992; 
Sparks & Sheperd, 2002), there are no existing theories in the health behavior literature to have 
fully operationalized and formally investigated the meaning of food in life. The MFL project 
thus begins to formulate an avenue through which these meanings might be more systematically 
investigated and understood, offering the potential to open up a new dialogue around food and 
eating behavior in the nutrition and health behavior literatures. This research project endeavors to 
explore how a complex, abstract construct, which has been shown through repeated qualitative, 
ethnographic and quantitative analyses to exert influence over food choice (Rozin, 1999; 
Pelletier et al., 2013; Lindemann & Sirelius, 2001; Sobal et al., 2006), but which has never 
before been systematically operationalized for empirical investigation, can be empirically 




associated criteria to develop and validate a set of comprehensive items (MFL questionnaire) for 
empirically measuring the meaning of food in people’s lives. In seeking to validate the meaning 
of food in life construct, this investigation explores the following questions: 1) Is there a 
consistent factor structure of the MFL questionnaire? 2) Are there different domains of the MFL 
questionnaire, and are these associated with different patterns of dietary intake? 3) How does the 
MFL questionnaire relate to existing, validated measures of eating motivations and ethical food 
choice motives? The validation plan was based on the nomological network described in Table 1 
and illustrated in Figure 2. The nomological network provides a detailed map of the concepts 
underlying each MFL domain, observable indicators for each domain, as well as the 
interrelationships among these (Cronbach & Meehl, 1955).  
1.3 Preliminary studies and initial questionnaire development 
 The Institutional Review Board of the University of Pennsylvania granted ethics approval 
for this project. We generated an initial set of question items based on discussions with nutrition 
and psychology faculty, prior work of the researchers (Rozin, 1996, 2005; Rozin, Remick, & 
Fischler, 2011), an extensive review of the literature, and qualitative responses gleaned from two 
early pilot studies. In these two pilot studies, both conducted via Mechanical Turk in the USA (n 
> 200 in each), we asked participants to respond to the open-ended question, “What is the 
meaning of food in your life?”  
The content analysis was conducted primarily by Naomi Arbit, and was also conducted 
and reviewed by:  
- Paul Rozin, PhD, Professor of Psychology at the University of Pennsylvania 





Together, the research team analyzed and classified the qualitative responses, 
categorizing responses according to themes that repeatedly emerged. We cross-referenced our 
classifications with one another to ensure consistency of categorizations. The initial themes to 
emerge included references to taste, comfort, aesthetics, family, social connection, health, 
fuel/energy, memories, morals, nature, culture and cooking. Prior to generating question items 
based on these themes, the research team cross-referenced these themes with our theoretical 
specifications of the construct, which holds that for something to constitute a food meaning it 
must be embedded in a person’s larger life-world rather than the immediate demands of the 
eating situation. Using this criterion, certain themes were not considered to constitute food 
meanings and were not used to generate question items. Responses to the open ended question 
that reflected immediate concerns, for instance, those which indicated that people consumed food 
as fuel, for energy purposes only, or for the purposes of feeling good, comfort and experiencing 
pleasure, without indicating that food was connected to any other aspect of their life-world, were 
excluded and were not used to generate question items. 
The content analysis of the open-ended responses which were in accordance with the 
theoretical specifications of the MFL indicate that there are several domains of food meaning, 
including a moral, spiritual, health, aesthetic and social/cultural domain. We then cross-
referenced these themes with the literature (Table 1.1) and generated a preliminary set of 47 
items assessing the various meanings of food (see Table 1.2). We ensured that our final item set 
included questions that both represented each of these domains and matched our a-priori 







Table 1.1: Themes, supporting literature and sample items generated 
Theme Supporting literature Sample items generated from theme + literature review  
Moral Lindeman & Sirelius, 2001 
Rozin, 1991b 
Rozin, 1996 
Rozin, Markwith, & Stoess, 
1997 
Rozin, 2005a  
Rozin, 2005b 
- I care about the impact of my food choices on the world 
- My food choices are an important way that I can affect the 
world 
- My food choices reflect my connection to nature 
- When I eat food I think about where it came from 
Sacred Appadurai, 1981 
Kass;  
Rozin, 1996 




- Some foods are spiritually polluting 
- From a spiritual perspective, some foods are better than others 
- My food choices are a way for me to connect with the sacred 
- What I eat is a reflection of my spiritual beliefs 
 
Social TEMS;  
Rozin, 1996 
Rozin, 1999a 
- Food is closely tied to my relationships with others 
- Making food for others is a main way I show care for them 
- Sharing food with others makes me feel closer to them 
- When I eat food I feel connected with the people I am eating 
with 
- Food is a way for me to connect with my cultural traditions 
 
 
Aesthetic Rozin, 1996;  
Rozin, 1999a  
Kass 
- A good meal is like a work of art 
- Eating a good meal is an aesthetic experience like going to a 
good concert or reading a good novel 
 
Health Pelletier; TEMS;  
Rozin, Fischler, Imada, 




- Eating foods that I know are good for my body brings me 
comfort 
- I get satisfaction from knowing that the food I eat is good for 
my health 




Table 1.2: Initial item pool 
1. My food choices matter to the world 
2. My food choices are independent of my values 
3. My values directly shape my food choices 
4. Food is closely tied to what I value most in life 
5. When I eat food I think about where it came from 
6. When I eat food, I feel connected to the land it comes from 
7. My food choices reflect my connection to nature 
8. When I eat food I feel connected with the people I am eating with 
9. The type of food you eat affects the kind of person you are 





11. If I could eliminate eating with a pill that would quickly satisfy my nutritionally needs for 
the same cost as my current food expenditures, I would 
12. When choosing foods, taste is more important to me than nutrition 
13. I don't feel responsible for the impact of my food choices on the world 
14. When I eat food I think about where it was made 
15. I get satisfaction from knowing that the food I eat is good for my health 
16. I feel that nourishing my body is a meaningful activity 
17. Eating foods that I know are good for my body brings me comfort 
18. My food choices matter to my health 
19. Food is a purely material substance 
2. Food provides a major source of meaning in my life 
21. I feel responsible for the impact of my food choices on the world 
22. I care about the impact of my food choices on the world 
23. What I eat is a reflection of my spiritual beliefs 
24. My food choices are a way for me to connect with the sacred 
25. What a person eats says something about their moral character 
26. Some foods are spiritually polluting 
27. From a spiritual perspective, some foods are better than others 
28. Food is not just for the body, it is for the soul 
29. A good meal is like a work of art 
3. Food is a way for me to connect with my cultural traditions 
31. My culture’s food traditions are very important to me 
32. Food tastes better when prepared by someone I care about 
33. Making food for others is a main way I show care for them 
34. Some part of my essence is imparted to the food I prepare 
35. My food choices are an important way that I can affect the world 
36. Eating has nothing to do with my social relationships 
37. I rarely think about food outside of mealtimes 
38. Food is closely tied to my relationships with others 
39. My social world revolves around food 
4. I like to cook for other people 
41. When I think about traveling to a new place, I think about what I will eat there 
42. Eating a good meal is an aesthetic experience like going to a good concert or reading a 
good novel 
43. Sharing food with others makes me feel closer to them 
44. What I eat says something about my moral character 
45. I eat in a way that expresses care for my body 
46. I eat in a way that expresses care for the world 







Content validation and initial questionnaire refinement  
During a process of content validation, preliminary question items were modified and 
removed in order to produce the questionnaire used in our empirical studies and factor analyses. 
The research team specified above, namely Paul Rozin, Matthew Ruby and Naomi Arbit 
collectively conducted the content validation process. In the few instances where there were 
differences, these were resolved through discussion until all members of the research team were 
in full agreement. We removed items if they were too vague and didn't refer to a specific aspect 
of a person’s life-world, if they were redundant with other questions, or if they were not directly 
about meaning, according to our theoretical definition. As can be seen in the Table 1.3, questions 
that were removed were classified as either redundant, ambiguous, or as failing to meet our 
theoretical criterion. Some of the items dropped included the statements “the type of food you eat 
affects the type of person you are” and “food connects me to forces in the world larger than 
myself”, which were too vague and didn't refer to any specific domain in a person’s lifeworld. 
Following the removal of these items, we obtained a final set of 24 questions corresponding to 
the categories of meaning that emerged from the theoretical and pilot work, with the five 
domains encompassing moral, sacred, social, aesthetic and health.  
 
Table 1.3: Items removed from initial item pool due to redundancy (r), ambiguity (a) or failure to 
meet meaning criterion (u) 
• My values directly shape my food choices (r) 
• Food is closely tied to what I value most in life (r) 
• When I eat food I feel connected to the land it comes from (r) 
• What a person eats says something about their moral character (r) 
• What I eat says something about my moral character (r) 
• I don't feel responsible for the impact of my food choices (r) 
• When I eat food I think about where it was made (r) 
• When I eat I am actively participating in the food system (r) 
• I like to cook for other people (r) 
• Eating has nothing to do with my social relationships (r) 
• My social world revolves around food (r) 




• If I could eliminate eating with a pill that would quickly satisfy my nutritionally needs 
for the same cost as my current food expenditures, I would (u) 
• When choosing foods, taste is more important than nutrition (u) 
• I rarely think about food outside of mealtimes (u) 
• My food choices matter to my health (u) 
• Food is a purely material substance (a) 
• Food provides a major source of meaning in my life (a) 
• Food is not just for the body, it is for the soul (a) 
• Some part of my essence is imparted to the food I prepare (a) 
• When I think about traveling to a new place, I think about what I will eat there (a) 
• The type of food you eat affects the kind of person you are (a) 
2. Study 1a: Exploratory factor analysis & construct validity of the MFL questionnaire 
Study 1a: Methods 
Participants 
We recruited participants through Amazon’s MTurk, a website with a large participant 
pool. Research has shown that MTurk participants have more demographic diversity than 
standard samples of American college students, and that data obtained through this system is at 
least as reliable as data obtained through more traditional methods (Buhrmester, Kwang, & 
Gosling, 2011). In this, and all subsequent studies, all participants gave informed consent.  
Variables assessed included information on general demographics, and socioeconomic status 
(SES). SES was measured using a question adapted from the Cantril Ladder (Cantril, 1965). 
Participants were asked to situate themselves on a socioeconomic ladder with 9 rungs relative to 
other people in their society. Scores ranged from 1 to 9, with 5 being the middle, 1 being the 
highest and 9 being the lowest. When analyzing participant’s data, we classified scores from 1 - 
3 as “upper” SES, scores from 4 - 6 as “middle” SES, and scores from 7 - 9 as “low” SES. See 





Variables assessed include questions on the meaning of food in life and dietary intake. 
We administered a questionnaire consisting of the 24 items (see Table 1.5) on the meaning of 
food in life generated by our pilot studies. These were the items from the initial item pool (Table 
1.2) that remained after the redundant, ambiguous and unrelated items (Table 1.3) were removed. 
Participants were asked to rank the extent to which each statement corresponded to them, and 
responses were measured on a 7-point Likert scale ranging from ‘strongly disagree’ to ‘strongly 
agree.’  
We assessed dietary intake in order to explore whether different subdomains of meaning 
would correspond to different eating patterns. That is, if we could demonstrate that different 
meanings of food would be associated with different patterns of dietary intake in a manner 
concordant with the theoretical specifications of the construct, this would provide evidence of 
construct validity.   
Dietary intake was measured using validated question items taken from the NHANES 
dietary screener questionnaire (DSQ; Thompson et al, 2004.) Subjects were asked how 
frequently they consumed a single serving of the following foods in the past 30 days: fruit, 
vegetables, red meat, processed snacks and junk food. They responded using a 10-point scale 
ranging from ‘never’ to ‘4+ times per day’. We hypothesized that the moral domain of the MFL 
would be associated with decreased meat intake, and that the health domain would be associated 
with increased intake of fruits and vegetables, and decreased intake of processed snacks and junk 
food. 
Please see Appendix A for a copy of the questionnaire administered in this study, 







Table 1.4: Demographics of study participants 
 Study 1a Study 1b Study 1c 
Study Subjects     
N 142 221 197 
Gender (%)    
Female  36.6% 4.6% 44.2% 
Age    
Mean years (SD) 33.9 (1.9)  34.4 (1.2) 35.1 (1.4) 
Minimum – maximum years  18 - 69 19 - 63 18 – 75 
Ethnicity (%)    
Native American or Pacific Islander 2.1 .9 - 
Caucasian 69.7 81.4 76.6 
Black or African American  6.3 6.3 6.1 
South Asian  2.1 .5 2.0 
Hispanic or Latino  4.9 4.5 6.1 
East Asian  1.6 3.6 5.6 
Southeast Asian  3.5 .9 .5 
Other .7 1.8 3 
Education Level (%)    
Less than high school  1.4 .5 .5 
High school diploma or GED  14.9 14.0 15.2 
Some college  24.8 26.7 24.9 
Associates Degree 7.8 12.7 11.2 
Bachelor’s Degree 39.0 36.2 4.1 
Graduate or Professional Degree 12.1 10 8.1 
Socioeconomic Status (%)    
Top 4.9 7.7 6.6 
Middle 62.0 65.6 57.9 
Bottom 33.1 26.7 35.5 
Study 1a: Results  
We obtained initial results from 151 participants. We discarded the data from 9 subjects, 
based on the failure to respond accurately to both of our two attention check questions (“I 
regularly eat rocks” and “The world is a cube”), resulting in a final pool of 142 participants. 
Please see Table 1.4 for the demographics of the study participants. 
We first conducted an exploratory factor analysis using principal axis factoring and 
promax rotation, suppressing factor loadings below .5 (Chatterji, 2003). Four factors emerged 
with an eigenvalue above 1, collectively explaining 69% of the variance of responses (Table 
1.5). The four factors clustered according to the underlying themes of morality, spiritual 




replication of the factor analysis tables, with their structure coefficients included, as well as a 
comprehensive factor analysis report for each of the factor analyses reported here, including data 
on the communalities, total variance explained, factor matrix, pattern matrix and structure 
matrix, as well as correlations for the different items and factors.)  
Given the disproportionally large number of question items from the moral factor, we 
chose to remove from the scale (as well as our subsequent analyses) the two items with the 
lowest factor loadings, “my food choices are independent of my values” and “my food choices 
matter to the world.” We also eliminated the question item “I feel responsible for the impact of 
my food choices on the world.” We chose to eliminate this item, despite its high factor loading of 
.91, because of both its redundancy with the question “I care about the impact of my food 
choices on the world”, which also had a very high loading, of .88, and because we felt that an 
item emphasizing a sense of care rather than a sense of feeling responsible, better captured the 
moral dimension of the meaning of food in life. Not only did an emphasis on care rather than 
responsibility emerge more frequently in the content analyses of our qualitative responses, but an 
ethic of care would likely be more closely related to food choice, as, in contrast to moral 
orientations focused on abstract questions of justice, care often entails a concern for the 
interrelatedness and interdependence amongst agents in a system, an appreciation of context, and 
a focus on how to respond (Gilligan, 1982; 2008).  
 
Table 1.5: Study 1a - Exploratory factor analysis 1 
  
Factor and Loadings 
Moral Social / Aesthetic 
Sacred / 
Spiritual Health 
I feel responsible for the impact of my food choices on the 
world .91 -.04 -.04 -.05 
I care about the impact of my food choices on the world .88 .07 -.15 .04 
My food choices are an important way that I can affect the 
world .80 .08 -.02 .09 




When I eat food I think about where it came from .75 -.02 .05 -.07 
I eat in a way that expresses care for the world .74 .09 .09 .03 
My food choices matter to the world .69 -.05 -.01 .12 
My food choices are independent of my values -.62 .04 .11 -.04 
Preparing a good meal is like creating a work of art -.17 .87 .01 .14 
Sharing food with others makes me feel closer to them -.04 .86 .00 .02 
A good meal is like a work of art -.11 .85 -.02 .16 
When I eat food I feel connected with the people I am 
eating with .14 .81 -.16 -.16 
Eating a good meal is an aesthetic experience like going to 
a good concert or reading a good novel -.06 .76 .04 .09 
Food is closely tied to my relationships with others .15 .72 -.02 -.13 
Making food for others is a main way I show care for them .09 .69 .06 -.14 
Food is a way for me to connect with my cultural 
traditions .04 .52 .26 -.12 
Some foods are spiritually polluting -.20 .00 .84 .06 
From a spiritual perspective, some foods are better than 
others .01 -.01 .76 -.04 
My food choices are a way for me to connect with the 
sacred .07 .05 .74 -.02 
What I eat is a reflection of my spiritual beliefs .18 -.04 .71 .00 
Eating foods that I know are good for my body brings me 
comfort -.05 -.02 .06 .81 
I get satisfaction from knowing that the food I eat is good 
for my health .05 .05 -.04 .79 
I eat in a way that expresses care for my body .21 .01 .05 .67 
I feel that nourishing my body is a meaningful activity .03 -.11 -.04 .59 
Extraction Method: Principal Axis Factoring.  
Rotation Method: Promax with Kaiser Normalization. 
a. Rotation converged in 6 iterations. 
 
Following a scree test, which suggested the possibility of a fifth factor (Osborne & 
Costello, 2009) and knowing that the construct contained 5 conceptually distinct domains, we re-
ran the factor analysis with the remaining 21 items, extracting 5 factors to test whether categories 
would emerge according to the following five conceptual categories of meaning: Moral, 
Spiritual, Social, Aesthetic, and Health. The results from the second factor analysis (Table 1.6) 
demonstrate that the 5 factors emerged as predicted, suggesting that the data cohere with the five 
conceptual domains of meaning (Table 1.6). Furthermore, the 5 factors collectively explain a 
greater proportion of the variance in responses (74%, versus 69% for 4 factors), suggesting that 5 
factors provide a more comprehensive measure. This internal factor structure can be considered 




internal consistency reliability scores (Table 1.7) for each of the 5 factors, and internal 
consistency reliability was high, ranging from α = .82 to α = .92.  
 
Table 1.6: Study 1a - Exploratory factor analysis 2 





Social Moral Sacred Health Aesthetic R 
When I eat food I feel connected with the people I 
am eating with .99 -.01 -.20 -.02 -.11 .73 
Food is closely tied to my relationships with others .73 .07 -.03 -.06 .06 .67 
Sharing food with others makes me feel closer to 
them .71 -.09 .00 .10 .21 .73 
Making food for others is a main way I show care 
for them .71 -.04 .08 -.06 .05 .66 
Food is a way for me to connect with my cultural 
traditions .54 .00 .24 -.04 .00 .56 
When I eat food I think about where it came from -.13 .89 -.02 -.12 .07 .72 
My food choices are an important way that I can 
affect the world .01 .88 -.06 .06 .05 .83 
I care about the impact of my food choices on the 
world .00 .82 -.12 .05 .05 .75 
I eat in a way that expresses care for the world .08 .76 .06 .04 -.02 .78 
My food choices reflect my connection to nature .05 .73 .18 -.01 -.13 .74 
Some foods are spiritually polluting -.09 -.17 .84 .03 .11 .67 
From a spiritual perspective, some foods are better 
than others -.15 .08 .76 -.07 .13 .68 
My food choices are a way for me to connect with 
the sacred .08 .07 .74 -.02 -.02 .70 
What I eat is a reflection of my spiritual beliefs .16 .10 .72 .05 -.21 .69 
Eating foods that I know are good for my body 
brings me comfort .00 -.14 .07 .87 -.03 .69 
I get satisfaction from knowing that the food I eat is 
good for my health .02 .00 -.04 .82 .03 .73 
I eat in a way that expresses care for my body -.03 .21 .03 .67 .03 .68 
I feel that nourishing my body is a meaningful 
activity -.08 .03 -.06 .60 -.04 .51 
Preparing a good meal is like creating a work of art .13 .00 .04 -.05 .90 .89 
A good meal is like a work of art .27 .02 -.01 .06 .68 .85 
Eating a good meal is an aesthetic experience like 
going to a good concert or reading a good novel .25 .06 .04 -.01 .61 .77 
Extraction Method: Principal Axis Factoring.  
Rotation Method: Promax with Kaiser Normalization. 
rit = corrected item total correlation; computed using only items within factor. 
 
 
To explore the relationship between each of these meaning factors, we computed mean 




another, as well as to dietary intake outcomes. The correlations between the various MFL factors 
can be seen in Table 1.8. The five factors were all positively correlated with one another, 
suggesting the possibility of a general degree of meaning factor. The highest between-factor 
correlation was .68 for aesthetic and social, not surprisingly, given that these two were merged 
into one factor on the four-factor solution. The next highest correlation was for moral and 
spiritual (.49), and the third highest was .46, for moral and health. In terms of dietary intake 
(Table 1.8), all five factors of the MFL were significantly and positively associated with daily 
servings of fruit and/or vegetable intake; moral (fruit intake r = .29 p < .001; vegetable intake r = 
.35, p < .001), social (fruit intake r = .20, p < .05), aesthetic (fruit intake r = .19, p < .05), sacred 
(fruit intake r = .26, p < .01; vegetable intake r = .21, p < .05) and health (fruit intake r = .35, p < 
.001; vegetable intake r = .40, p < .001). The health, sacred and moral meaning factors were 
significantly and negatively associated with processed snacks and junk food consumption (p < 
.05). Lastly, and as expected, the moral factor was significantly and negatively associated with 
red meat consumption (r = -.29, p < .01).  
 




Alpha) Moral Social Aesthetic Sacred 
Moral .91 - - - - 
Social .85 .36*** - - - 
Aesthetic .92 .30*** .68*** - - 
Sacred .90 .49*** .39*** .29*** - 
Health .82 .46*** .22** .33*** .24** 
Note: * p < .05; ** p < .01; *** p < .001 (2-tailed). 
  
Table 1.8: Correlations between MFL factors & dietary intake (n=142) 
  Moral Social Aesthetic Sacred Health 
Intake: Regular soda or pop that contains sugar -.14 -.01 .06 -.10 -.28*** 
Intake: Vegetables  .35*** .14 .15 .21* .40*** 
Intake: Fruits  .29*** .20* .19* .26** .35*** 
Intake: Red Meat  -.29*** -.07 -.03 -.09 -.15 
Intake: Processed snacks and junk food  -.28*** .10 .07 -.20* -.33*** 






In order to get a more nuanced understanding of the influence of the different MFL 
domains on food intake, we ran multiple regression analyses using the 5 MFL factors as 
independent variables and the food intake data as the dependent variables. We ran our regression 
analyses both controlling for and not controlling for SES, and the pattern of inferences was 
unchanged. We therefore reported the results of the analyses without controlling for any 
demographic variables. As can be seen in Table 1.9, the health factor emerged as the most 
consistent predictor, significantly predicting increased intake of fruits (p = .004), and vegetables 
(p = .001), and decreased intake of soda and processed snacks and junk food (both p = .001). 
Apart from the impact of the health domain, the aesthetic factor positively predicted soda intake 
(p = .037) and the morality factor negatively predicted red meat intake (p = .003). Overall, the 
five domains of the MFL collectively predicted 8 % of the variance in responses for soda intake, 
17 % of the variance in responses for vegetable intake, 13% of the variance in responses for fruit 
intake, 6 % of the variance in responses for red meat intake, and 18 % of the variance in 
responses for processed snack and junk food intake. 
 
 
Table 1.9. Multiple regressions of MFL factors on dietary intake  





(standardized) T p Adj. R2 
Intake: Regular soda or pop that contains sugar .08 
  Moral -.01 -.09 .932  
 Social -.08 -.71 .478  
 Aesthetic .24 2.11 .037  
  Sacred -.05 -.52 .604  
 Health -.33 -3.50 .001  
Intake: Vegetables    .17 
  Moral .19 1.92 .057  
 Social .00 .03 .978  
 Aesthetic -.03 -.25 .804  
  Sacred .05 .51 .612  
 Health .31 3.51 .001  
Intake: Fruits      .13 




 Social .08 .70 .487  
 Aesthetic -.01 -.08 .938  
  Sacred .08 .86 .393  
 Health .27 2.90 .004  
Intake: Red Meat    .06 
  Moral -.32 -3.06 .003  
 Social -.01 -.09 .930  
 Aesthetic .07 .56 .573  
  Sacred .06 .61 .540  
 Health -.04 -.41 .684  
Intake: Processed snacks and junk food .18 
  Moral -.19 -1.94 .054  
 Social .20 1.80 .074  
 Aesthetic .13 1.24 .218  
  Sacred -.15 -1.66 .099  
 Health -.29 -3.24 .001  
Study 1a: Discussion 
Overall, five distinct domains of food meanings emerged from the factor analysis: moral, 
sacred, health, social, and aesthetic, demonstrating validity of internal structure, a type of 
construct validity evidence for these items (Chatterji, 2003). While it was surprising that in the 
first exploratory factor analysis the aesthetic and social items emerged on the same factor, we 
had only used 3 items to assess the aesthetic dimension of meaning, fewer items than for the 
other factors, which may have influenced the factor structure. 
Each dimension of food meaning was associated with different dietary intake outcomes, 
providing evidence for construct validity. Interestingly, the health and moral meaning factors 
were most strongly associated with intake, perhaps because of the strong normative components 
that the health and moral factors encompass.  
3. Study 1b: Convergent/divergent validity of the MFL questionnaire 
To validate the set of items we utilized in our prior research study, and confirm the 
consistent validity of the internal factor structure, we tested the same set of items in a new 




number of items, and since the aesthetic factor had only three items, we added a new item 
assessing the aesthetic meaning of food, “I can appreciate the beauty of a dish even if I do not 
like it.” A philosopher of food who was not part of the research team, Andrea Borghini, 
suggested this item. Also, to assess convergent/divergent validity and validate the scale, we 
collected responses from participants on a number of existing scales.    
Study 1b: Methods and materials 
We administered the revised questionnaire of 22 items to an online sample of MTurk 
participants. Variables assessed, in addition to the MFL, included basic demographics, as well as 
the following measures selected to assess convergent/divergent validity between the five 
domains of meaning and scores on these validated and frequently used measures: 
 
Dutch Eating Behaviors Questionnaire (DEBQ; van Strien, Frijters, Bergers, & Defares, 
1986) 
This scale measures some of the proximal and emotional eating motives and has been validated 
in many countries. In particular, the DEBQ measures eating as a way to manage negative 
emotions (emotional eating), eating as a response to external cues (such as smell and 
appearance), and restrained eating. The DEBQ questionnaire consisted of 33 items, and 
participants’ scores were averaged for each of the three domains: External, Emotional and 
Restrained. All items had the same response format: never (l), seldom (2), sometimes (3), often 
(4), and very often (5). Emotional eating was measured with 13 items, and sample items include 
“Do you have the desire to eat when you are irritated?” and “Do you have a desire to eat when 
you are depressed or discouraged?” Restrained eating was measured with 10 items, and sample 




exactly what you eat?” External eating was measured with 10 items, and sample items include 
“If food smells and looks good, do you eat more than usual?” and “If you see or smell something 
delicious, do you have a desire to eat it?” 
We expected that people who score highly on the aesthetic and social factors would also score 
highly on the eating in response to external cues. We did not expect to see associations between 
emotional eating and any factors of the MFL, as theoretically, the MFL questionnaire does not 
measure eating as a way to regulate emotion. Thus, we expected that external eating would 
provide evidence of convergent validity, and emotional eating would provide evidence of 
divergent validity. 
 
Ethical Food Choice Motives (FCM; Lindeman & Väänänen, 2000) 
The items on Ethical Food Choice Motives scale were designed to complement the Food Choice 
Questionnaire (FCQ; Steptoe, Pollard and Wardle, 1995). Several items on this scale address 
ethical food choice motives and were derived from previous studies on vegetarianism and ethical 
food choice. Participants are given the item stem “It is important that the food I eat on a typical 
day…” followed by a series of specific questions. Sample questions from the animal welfare 
domain include “Has been produced in a way that animals have not experienced pain” and “Has 
been produced in a way that animals' rights have been respected.” Sample items from the 
environmental domain include “Has been prepared in an environmentally friendly way” and 
“Has been produced in a way which has not shaken the balance of nature” Participants were 
asked to rank the extent to which each statement corresponded to them, and responses were 




We used the items assessing concern for animal welfare and environmental sustainability, and 
expected to see high correlations between scores on the moral factor of the MFL questionnaire 
and endorsement of the ethical food choice motives.    
 
Moral Foundations Questionnaire (MFQ; Graham et al., 2011) 
The Moral Foundations Questionnaire (MFQ) was developed and validated to classify people 
according to their endorsement of the different moral foundations, and responses on the 
questionnaire vary according to which foundations are endorsed, as well as the degree to which 
they are endorsed. The MFQ (Graham et al., 2011) is a psychologically valid and reliable tool for 
assessing the full range of moral concerns. The 30-item questionnaire consists of two parts. The 
first part consists of a series of statements preceded by the question “When you decide whether 
something is right or wrong, to what extent are the following considerations relevant to your 
thinking?” Responses are measured on a 6-point Likert scale ranging from 0 -‘not at all relevant 
(This consideration has nothing to do with my judgments of right and wrong)’, to 5 – ‘extremely 
relevant (This is one of the most important factors when I judge right and wrong)’. Sample 
statements include “Whether or not some people were treated differently than others” and 
“Whether or not someone was denied his or her rights.” In the second part, participants are asked 
to rank the extent to which they agree or disagree with each statement, and responses are 
measured on a 6-point Likert scale ranging from ‘strongly disagree’ to ‘strongly agree.’ Sample 
statements include “People should not do things that are disgusting, even if no one is harmed” 
and “It can never be right to kill a human being.” Participants receive scores on their level of 
endorsement for each of the moral foundations. Haidt et al. (2009) demonstrated that “secular 




Authority and Sanctity. The group labeled “social conservatives” had the lowest scores on Care 
and Fairness and scored very highly on Loyalty, Authority and Sanctity. We expected to see 
positive correlations between people who score highly on the sacred domain, and endorsement of 
the sanctity/purity moral foundation.   
 
The Eating Motivation Survey (TEMS; Renner et al., 2012)  
The Eating Motivation Survey (TEMS) assesses 15 core motivations that influence food choice, 
and is the most comprehensive published questionnaire for assessing the various motives for 
eating. The TEMS questionnaire consists of 45 items for assessing motives for eating behavior. 
Questions were introduced by the following item stem ‘I eat because . . .’ or by ‘I select certain 
foods because . . .’ and answers were given on a seven-point rating scale from 1 ‘never’ to 
7 ‘always’. A sample item from the Liking domain is “. . . because it tastes good”; from the 
Habits domain: “. . . because I am accustomed to eating it”; from the Needs and Hunger domain: 
“. . . because I’m hungry”; from the Health domain: “. . . because it is healthy”; from the 
Convenience domain: “. . . because it is the most convenient”; from the Pleasure domain: “. . . 
because I enjoy it”; from the Traditional Eating domain: “. . . out of traditions (e.g. family 
traditions, special occasions)”; from the Natural Concerns domain: “. . . because it is natural (e.g. 
not genetically modified)”; from the Sociability domain: “. . . because it is social”; from the Price 
domain: “. . . because it is inexpensive”; from the Visual Appeal domain: “. . . because the 
presentation is appealing (e.g. packaging)”; from the Weight Control domain: “. . . because I 
watch my weight”; From the Affect Regulation domain: “. . . because I am sad”; from the Social 




Social Image domain: “. . . because it makes me look good in front of others.” The TEMS 
contains three items per domain, and participants are assigned an average score for each domain. 
We expected to find concordance between dimensions of the MFL questionnaire and the TEMS 
in conceptually similar categories. For instance, we expected to find high correlations between 
the health meaning factor and the TEMS health motivation, between the moral and sacred 
meaning factors and the TEMS natural concerns motivation, between the social meaning factor 
and the TEMS sociability motivation, and between aesthetic meaning factor and the TEMS 
visual appeal and liking motivations.  
 
Study 1b: Results  
 We collected data from 252 participants. After discarding the data from those who failed 
the attention check questions (“I regularly eat rocks” and “The world is a cube”), we had a final 
pool of 221 participants (see Table 1.4 for demographics). With the new item included for the 
aesthetic domain, we performed principal axis factoring with promax rotation without stipulating 
a pre-defined number of factors. As can be seen in Table 1.10, five factors with an eigenvalue 
above 1 emerged from the data, explaining a total of 70% of the variance in responses. We 
assessed the internal consistency reliability of and proportion of variance in responses accounted 
for by each factor, computed mean summary scores for each, and assessed their intercorrelations, 
the results of which can be seen in Table 1.11. Internal consistency reliability was high for each 
factor, and the factors were moderately intercorrelated.  The highest factor intercorrelations (all > 
= .50) were between social and aesthetic (.57), moral and sacred (.56), and moral and health 
(.50). The item “Food is a way for me to connect with my cultural traditions” loaded onto the 




calculated the mean scores for each MFL domain (Table 1.12). The highest mean scores were for 
the health domain, followed by aesthetics. The lowest scores were for the sacred domain.  
 We calculated internal consistency reliability (Cronbach’s alpha) scores for the DEBQ, 
Ethical FCM, TEMS and MFQ subscales, as can be seen in Table 1.13. The internal consistency 
scores were generally high (> .7), with the exception of the TEMS subscale Needs and Hunger (α 
= .67), and the MFQ subscales Harm (α = .69), and Fairness (α = .58), which had only moderate 
internal consistency reliability. The TEMS and MFQ subscales that displayed only moderate 
internal consistency reliability were not the outcomes being directly tested in our hypotheses, 
therefore, they did not pose a problem for our analyses. 
 As can be seen in Table 1.14, the domains of the MFL correlated with the various 
measures in a manner concordant with their theoretical specifications. All five factors of the 
MFL were significantly and positively correlated with ethical food choice motives (r = .16 to 
.61), with by far the largest correlation between moral meaning and ethical food choice motives 
(r = .58 for animal welfare and r = .61 for environment, both p < .001). In terms of the TEMS 
and DEBQ, the moral factor was not significantly correlated with external, restrained, or 
emotional eating, and was most highly correlated with natural concerns on the TEMS (r =.58, p 
< .01). The sacred factor was not significantly correlated with external, restrained, or emotional 
eating, and was principally correlated with natural concerns on the TEMS (r = .41; p < .01). The 
social factor was significantly correlated with external and emotional eating on the DEBQ 
(DEBQ emotional eating r = .20, p < .01; DEBQ external eating r = .33, p < .001), and 
principally with the sociability factor on the TEMS (r = .53, p < .001). Unlike the other factors, 
the aesthetic meaning factor did not correlate at .40 or greater with any measure, but the three 




TEMS sociability, r = .32 with TEMS liking, and r = .30 with DEBQ external.  The health factor 
correlated at above r = .40 only with the TEMS health (r = .49).  
 
Table 1.10: Study 1b – Exploratory factor analysis (n = 221) (loadings on main factor highlighted in bold) 
 
Factor and Loadings 
Moral Sacred Social Aesthetic Health 
I care about the impact of my food choice on the world .85 -.08 -.19 .10 .02 
My food choices are an important way that I can affect the world .84 -.07 -.04 .04 .06 
I eat in a way that expresses care for the world .82 .01 .08 -.06 .01 
When I eat food I think about where it came from .65 .07 .10 -.04 .01 
My food choices reflect my connection to nature .65 .17 .03 .03 .05 
From a spiritual perspective some foods are better than others -.18 .94 -.06 .03 .09 
Some foods are spiritually polluting -.02 .85 -.07 .02 .01 
What I eat is a reflection of my spiritual beliefs .12 .80 .05 -.13 -.03 
My food choices are a way for me to connect with the sacred .19 .66 .04 .13 -.12 
Food is closely tied to my relationships with others .10 -.01 .86 -.05 -.15 
When I eat I feel connected to the people I am eating with -.02 -.05 .82 .06 .03 
Sharing food with others makes me feel closer to them -.05 -.04 .75 .02 .10 
Making food for others is a main way I show care for them -.20 .04 .62 .09 .07 
Food is a way for me to connect with my cultural traditions .14 .00 .39 .12 .07 
A good meal is like a work of art -.04 .01 -.01 .95 .05 
Preparing a good meal is like making a work of art -.02 -.01 .04 .86 .02 
Eating a good meal is an aesthetic experience like going to a good 
concert or reading a good novel 
.07 .03 .20 .62 -.13 
I can appreciate the beauty of a dish even if I do not like it .12 .00 .00 .55 -.01 
I get satisfaction from knowing that the food I eat is good for my 
health 
.10 .00 -.15 .07 .82 
Eating foods that I know are good for my body brings me comfort .03 -.04 -.02 .04 .75 
I eat in a way that expresses care for my body .09 .06 .17 -.28 .65 
I feel that nourishing my body is a meaningful activity -.08 .02 .12 .16 .61 
 










Moral Sacred Social Aesthetic Health 
Moral 35.87 .89 - - - - - 
Sacred 14.77 .89 .56*** - - - - 
Social 7.99 .83 .36*** .18*** - - - 
Aesthetics 6.33 .86 .36*** .20*** .57*** - - 
Health 5.51 .82 .50*** .30*** .42*** .36*** - 
Note: *** p < .001(2-tailed). 
 
Table 1.12: MFL mean scores 
 N Mean Std. Deviation 
Moral 221 3.99 1.47 
Sacred 221 2.66 1.49 
Social 221 4.44 1.34 
Aesthetics 221 5.09 1.27 






































Table 1.14: Correlations between MFL factors and convergent measures: Ethical FCM, TEMS, DEBQ, & 
MFQ  (n = 221) 
  Moral Sacred Social Aesthetic Health 
FCM_Animal Welfare .58*** .38*** .16* .26*** .24** 
FCM_Environmental .61*** .38*** .20** .29*** .33** 
TEMS_Liking .07 -.11 .24** .32** .17* 
TEMS_Habits .12 .00 .14* .16* .09 
TEMS_NeedsHunger .25** .07 .25** .28*** .36*** 
TEMS_Health .37** .20** .19** .10 .49*** 
TEMS_Convenience -.12 -.03 -.03 .01 -.08 
TEMS_Pleasure .05 .02 .20** .21** .02 
TEMS_TraditionalEating .02 .03 .35*** .19** -.05 
TEMS_NaturalConcerns .53** .41** .25*** .18** .33*** 
TEMS_Sociability .24** .10 .53*** .33*** .13 
TEMS_Price -.04 .04 .04 .23*** -.06 
TEMS_VisualAppeal .06 .07 .30** .20** -.11 
TEMS_WeightControl .08 .07 .04 -.04 .16* 
TEMS_AffectRegulation -.07 .02 .14* -.02 -.20** 
TEMS_SocialNorms -.02 .00 .26** .16* .01 
TEMS_SocialImage .06 .12 .23*** .07 .00 
DEBQ_Restrained .07 .04 .08 -.01 .18** 
DEBQ_Emotional .01 .03 .20** .10 -.12 




MFQ_Harm .41** .21** .21** .26** .24** 
MFQ_Fairness .34** .10 .20** .29** .36** 
MFQ_Ingroup .11 .21** .08 -.002 .06 
MFQ_Authority .02 .10 .05 -.04 .10 
MFQ_Purity .07 .22** -.04 -.02 .07 
MFQ_Progressivism .23** -.06 .14* .24** .16* 
Note: * p < .05; ** p < .01; *** p < .001 (2-tailed). 
 
Study 1b: Discussion 
 The data cohered in a manner concordant with the theoretical specifications of the 
instrument, lending further evidence for construct validity. There was a strong correlation 
between each of the five MFL factors and the most conceptually similar TEMS scales. An 
unexpected finding was the positive associations between the MFL social factor and both the 
DEBQ emotional eating and TEMS affect regulation scores. That the social factor significantly 
correlated with both the TEMS and DEBQ measures of affective regulation indicates a potential 
link between the social aspects of eating and emotional/affective regulation. For instance, finding 
comfort in eating and finding meaning from eating with others may indicate coping or affect 
regulation strategies focused on external systems of support, whether food or social interaction. 
That the MFL health factor was significantly and negatively associated with the TEMS affect 
regulation factor suggests that people who find a high degree of meaning from nourishing 
themselves may explicitly avoid using eating as a means to regulate their affect. Since emotional 
eating is associated with potentially health-damaging weight patterns, (Keller & Siegrist, 2015), 
this adaptive strategy provides further validity evidence for the health meaning subdomain.  
 Perhaps the most interesting unexpected effect, in both Studies 1a and 1b, is the 
substantial correlation between health and moral meaning factors (r = .46 in Study 1a and r = 
.50 in Study 1b). Although they seem rather conceptually independent, there is a long history in 




such as smoking (Rozin, 1999b).  The substantial correlation between social and aesthetic factors 
(r = .68 in Study 1a and r = .57 in Study 1b), reinforced by the fact that the initial 4 factor 
solution in Study 1a merged these factors, is not easily explained.  Of course, it is possible that 
there is a causal link between good food and sociality, running in both directions. 
 An interesting finding was that the item “Food is a way for me to connect with my 
cultural traditions” loaded onto the social factor at .39. Conceptually this item is somewhat 
distinct from the other social items, so this finding makes sense. Despite it being below the initial 
cut-off point we used in Study 1a, we elected to retain this item on our questionnaire, as it 
assesses a conceptually distinct aspect of people’s relationship to food and still meets our criteria 
for a food meaning. It is possible that this item might belong to a separate factor encompassing 
issues of cultural identity, an issue that warrants further exploration in further studies. 
 
4. Study 1c: Test/retest reliability of the MFL questionnaire  
A major feature of scale validation is test-retest reliability. To measure this in Study 1c, 
participants completed the 22-item MFL questionnaire twice, two weeks apart.  
Study 1c: Methods and materials 
We administered a questionnaire containing the 22 MFL questionnaire questions to an 
online sample of MTurk participants. In addition, we asked them whether they would be willing 
to provide an email with which to be contacted 2 weeks following the initial assessment for a 
follow-up investigation. Using data from these participants, we conducted a test-retest reliability 





Study 1c: Results  
   We collected data from 223 participants. After discarding the data from those who failed 
the catch questions, we had a final pool of 197 participants (see Table 1.4 for demographics).  
We conducted an exploratory factor analysis using the same methods as in the prior study, and 
the 5-factor structure reliably re-emerged. We also calculated MFL mean scores again, and found 
that they followed a similar pattern to the study 1b (Table 1.15). However, in this round of data 
collection, the highest mean scores were for the aesthetics domain, closely followed by health. 
Similar to study 1b, the lowest scores were for the sacred domain.  
We then turned to the MFL scores from the 75 participants who completed the second 
wave of the survey, and analyzed them for their test-retest reliability. Test-retest reliability for all 
factors was greater than r = .72 (range .73-.88), as can be seen in Table 1.16. The test-retest 
reliability scores were high (Chatterji, 2003), indicating good scale reliability. Further, the fact 
that that the 5-factor structure consistently re-emerged, without having to force 5 factors and in 
accordance with the 5 conceptually distinct domains of food meaning, provide further evidence 
for validity of internal structure (Chatterji, 2003).  
 
Table 1.15: MFL mean scores  
 N Mean 
Std. 
Deviation 
Moral 197 3.67 1.51 
Sacred 197 2.69 1.39 
Social 197 4.58 1.25 
Health 197 5.20 1.13 
Aesthetics 197 5.29 1.15 
 
 
Table 1.16: Test-retest reliability of the MFL questionnaire 









Note: *** p < .001 (2-tailed). 
 
Study 1c: Discussion 
The preliminary empirical findings discussed here provide evidence for internal and 
external validity and test-retest reliability of the meaning of food in life questionnaire. That is, 
the data suggest that the MFL validly measures the different dimensions of meaning that people 
derive from their relationship to food. Furthermore, the strong associations between the different 
domains of food meanings and behavioral outcomes suggest that this construct may be an 
important and clinically relevant aspect of people’s relationship to food, which has heretofore 
lacked systematic investigation. Though highly promising, much work remains to be done in 
order to further explore the different dimensions of food meanings as well as their relationship to 
psychological well-being and dietary choice.    
As awareness of the environmental, societal and animal welfare impacts of food choice 
have increased in recent years, so too has food has come to take on new meanings for some 
consumers, including a focus on clean/pure foods, ethical and moral foods, local and organic 
foods, and artisanal foods (Lindeman, & Sirelius, 2001; Honkanen, Verplanken, & Olsen, 2006). 
However, traditional theories in the health behavior literature have not fully operationalized 
these meanings into their models of health behavior (Glanz, Rimer, & Viswanath, 2008).   
There currently exist several validated and comprehensive measures that capture the 
range of factors influencing food selection. For instance the food choice values questionnaire 
(Lyerly & Reeve, 2015) is an updated assessment tool measuring food choice as conceptualized 
in the Food Choice Process (FCP) model. In the FCP model, which delineates a variety of 




influence the particular foods people select (Furst et al. 1996; Sobal et al., 2006). These factors 
include considerations such as accessibility, convenience, sensory appeal, safety, and comfort. 
However, even though this questionnaire links such proximal factors to distal determinants of 
food choice such as moral concerns, the precise ways in which a persons’ systems of meaning 
influence their food choice remain unexplored in this model.  
There is also the TEMS questionnaire (Renner, Sproesser, Strohbach, & Schupp, 2012), 
which assesses the comprehensive range of motivations for choosing particular foods. Though 
this tool is likely the most comprehensive instrument for assessing the diverse range of 
motivations for eating and includes such factors as sociability, convenience, taste, natural 
concerns, purity, and health concerns, it focuses primarily on the proximal determinants of 
intake, and does not assess how people see these factors as fitting into their larger life-world. In 
contrast to these comprehensive instruments, the MFL questionnaire specifically looks at the 
distal factors guiding food intake. In this explicitly distal focus, the MFL instrument does not 
aim to be comprehensive, but rather to allow closer examination of a factor which as been 
overlooked by many traditional models.    
There were several surprising findings that emerged from these studies. The strong 
correlation between the health and moral meaning factors, and the fact that these two factors 
display the most significant associations with food choice data, was striking. However, prior 
research has suggested that in the U.S. certain health behaviors have become moralized, and 
health is seen as a “good.” Additionally, research has shown that moral judgments of others 
differ based on the content of their diets, suggesting that there is the perception of moral value in 




examine in future studies whether this association appears in other cultures or is particular to the 
USA, given the link in the USA between certain health behaviors and morality (Rozin, 1999b).  
Another notable finding was the positive correlation among all the meaning factors. This 
finding suggests that food may be more meaningful, important, and penetrant for some people 
rather than others. We believe that the best interpretation of this correlation is that there is a 
general level of embeddedness of food in people’s lives, rather than that these correlations 
indicate a positive acquiescence bias. Although we don't have any reverse-scored items on the 
final MFL questionnaire instrument, we ensured that an acquiescence bias was avoided by 
confirming that the MFL factors only correlated with those endpoints with which they were 
theoretically congruent.    
 Another interesting finding from Study 1b was the low factor loading of the item “Food 
is a way for me to connect with my cultural traditions”, whose highest loading was onto the 
social factor at .39, a level which was below our initial cut-off point. Because this item was 
measuring something conceptually distinct from the other items, yet still theoretically important 
to the construct of the meaning of food in life, we felt that retaining this item ensured greater 
comprehensiveness to our instrument than if we were to remove it. However, it is important to 
note that the cultural item, as well as many of the sacred items, might perform differently in 
cultures and samples with populations that are more religious or have more established culinary 
traditions. Past research indicates that people’s relationship to food differs widely across 
different cultures, and further research is needed on ways in which the meaning of food varies in 
diverse cultural contexts. As this scale was developed in the USA, it would need to be refined 
and possibly modified in cultures that have substantively different meaning systems around 




France. There is an additional possibility, which our research team plans to test in future studies, 
that there may be a sixth domain of meaning that pertains to one’s overall identity. Should we 
find evidence for this sixth domain, it is plausible that the cultural item would load more highly 
onto that factor and thereby explain its poor loading onto the social factor.  
 Another interesting finding, when looking at the mean values for the MFL domains in 
Tables 1.12 and 1.15, were the relatively low mean scores on the sacred domain (2.66 and 2.69) 
and relatively high scores on the aesthetic domain (5.09 and 5.29.) The low scores on the sacred 
domain indicate that, on average, our sample did not feel that food was a way for them to 
connect with their spiritual values or the sacred. Given the secular nature of the U.S. population, 
this finding was not surprising. We expect that if we tested the MFL in a population for whom 
religious and sacred values are still an important part of life, such as in India, that scores on the 
sacred domain would be far higher. Additionally, it is possible that our sample, which 
overrepresented Whites and people with high levels of education relative to a nationally 
representative sample (U.S. Census), may not have adequately represented Americans who 
endorse sacred and religious values.  
The high scores on the aesthetic domain were also not surprising. There has been a big 
trend in popular American culture wherein food and cooking are evaluated as expressions of 
creativity and an art that people can master. People follow celebrity chefs or watch chefs 
compete with one another on popular television shows such as “Top Chef”, “Chopped”, “Master 
Chef”, “Cutthroat Kitchen”, “The American Baking Competition”, “Chef’s Table”, and many 
more. These shows, which are enormously popular, evaluate both the taste and the visual appeal 
of foods in terms of their aesthetic prowess. That our study samples endorse the aesthetic aspects 




Another interesting finding was that in Study 1a, the aesthetic domain positively 
predicted soda intake, which isn’t necessarily intuitive based on an understanding of the aesthetic 
factor. However, as indicated by the results of Study 1b, the aesthetic domain is positively and 
significantly associated with the eating motivation of Liking, and therefore people who score 
highly on the aesthetic domain are also more likely to select foods because they like them. This 
likely explains the significant link with soda consumption.  
 A limitation of this study is that it was validated in a sample of relatively educated, high 
SES participants living in industrialized, Western country. We have little data on how the MFL 
might apply to people facing food insecurity and constrained resources. People living in poverty 
and without a steady access to food may not be able to select foods based on the higher order 
factors identified in the MFL, and may have to relate to food for far more proximal and 
immediate reasons such as price and availability. However, it is possible that once food security 
was achieved, these populations may start to relate to food for the higher order reasons 
articulated in the MFL. Overall, results should be interpreted with caution when applying 
findings to non-western and poverty stricken areas. 
Another limitation of this construct is due to its explicit focus on the distal determinants 
of food choice, which necessarily omits many of the proximate factors that have been shown to 
influence food choice, such as emotional eating, price, convenience, and taste.  Because food 
choice is likely determined by a combination of distal and proximal factors, the MFL 
questionnaire measure is not intended to be used as a comprehensive measure of the 





 The MFL questionnaire fills the need for a theoretically grounded scale that assesses the 
range of meanings that food can hold for people. We found substantial evidence that the scale is 
internally and externally valid and reliable. External validation of the MFL questionnaire with 
widely used and previously validated measures, such as eating motivations, eating behaviors, and 
ethical food choice motives, demonstrated convergent, divergent, and predictive validity to the 
instrument. Factor analyses confirmed the five distinct domains that emerged from the 
qualitative responses. Researchers in the fields of health psychology, nutrition, and consumer 
behavior need theories that encompass the full breadth of meanings that people derive from food, 
beyond merely a focus on health and pathology. In this paper, we present the MFL construct as a 
novel means of thinking about people’s relationship to food that extends beyond proximal 
motivating factors, a focus on health promotion, or a focus on weight loss. The MFL project 
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Research Question 2 - What is the relationship of the meaning of food in life 
(MFL) to a positive relationship to food and established determinants of healthy 
eating behavior? Is the MFL a positive health indicator? 
 
Research Team: Naomi Arbit, Matthew Ruby, Paul Rozin 
Study 2: Introduction 
The burgeoning field of positive psychology is organized around the systematic 
investigation of the psychological states and traits that foster human excellence and happiness 
(Seligman & Csikszentmihalyi, 2000). Buoyed by the growth of research in this arena, the field 
of health psychology is starting to integrate these topics into its investigations in human health 
behavior (Roepke, Jayawickreme, & Riffle, 2013, Harris & Epton, 2010, Ding, Mullan, & 
Xavier, 2014). For instance, Ding et al. found that subjective well-being made a significant and 
unique contribution to fruit and vegetable consumption over and above the typical constructs 
operationalized by the theory of planned behavior. However, much more work remains to be 
done in the arena of food choice, including investigating how meaning, a widely used construct 
in the positive psychology literature, might contribute to healthier food choice.  
Food and eating not only entail major parts of human life, but account for substantial 
expenditures, have substantial implications for health, and, in cultural evolution, relate to or 
express other aspects of life, including social relations, aesthetic pleasure, and moral status 
(Rozin, 2005).  Food is not just embedded in the rest of life, but it influences other domains of 
life, and is, in turn, influenced by them.  The role of food, particularly in relation to health and 
sociality, has also been demonstrated as an important cross-cultural difference (Rozin, Fischler, 
Imada, Sarubin, & Wrzesniewski, 1999; Rozin, Remick, & Fischler, 2011).  Recently developed 




& Schupp, 2012) and Food Choice Values Questionnaire (Lyerly & Reeve, 2015), as well as 
recent investigations into the relationship between food and wellbeing (Rodríguez-Arauz, 
Ramírez-Esparza, & Smith-Castro, 2016, Ares et al., 2015) are attempts that signal a shift in the 
direction of systematically investigating aspects of people’s relationship to food in a non-
pathological context. Recently, the meaning of food in life (MFL) construct was operationalized 
for empirical study, and a validated tool for its assessment was created (Arbit, Ruby, & Rozin, 
under review). The MFL is a novel questionnaire in the growing field of non-pathological food 
studies, differing from the others insofar as it measures the degree to which food is embedded in 
non-food domains of life.  
The MFL measures the degree to which people see food as having significance and being 
connected to or embedded in non-food related aspects of their life-world. Just as the meaning of 
a word refers to something outside the word itself, so too is meaning something that extends 
beyond the actual lived experience, linking it to something else (Leontiev, 2013.) A meaning-
based orientation to food can be distinguished from orientations to food choice which are rooted 
in the proximal and immediate demands of the eating situation, such as hedonic orientations 
which are concerned with the pleasure from eating, or convenience factors, which are focused on 
the immediate demands of the situation and do not involve a cognitive connection being made 
between food choice and other aspects of a person’s life-world.  In contrast, the meaning of food 
in life explicitly holds that the individual experiences a connection between their food choice and 
other non-food related domains of life, such as their social world, their cultural world, their own 
body and health, land and nature, and their moral and sacred principles and values. The five 




health, sacred, social, and aesthetic.  By virtue of this, the scale taps the connection between the 
food world and other people, beauty, the environment, one’s own value system, and the sacred. 
In prior research investigations, various domains of the MFL have been shown to be 
positively associated with healthier eating patterns and unrelated to emotional eating (Arbit, 
Ruby & Rozin, in press). It is plausible that having food embedded in non food related aspects of 
one’s world means it figures more importantly in one’s life in a positive way, rather than 
focusing on it for weight loss or emotional regulation purposes.    
 Given the broad focus of the MFL and the fact that it is a new scale, in order to ascertain 
it’s clinical relevance it is important to investigate how this not only relates to specific dietary 
behaviors, but also to attitudes related to food and the body, established determinants of healthy 
eating behavior, as well as perceived health and calorie control. With regards to established 
determinants of health behavior, we seek in this study to investigate the relation of the MFL to 
self efficacy (confidence in ones own ability to carry through a certain behavior), as well as the 
stage of change, a staging system along with people can be classified according to their readiness 
for change, both in the context of fruit and vegetable consumption and consuming a healthy diet 
more generally.  
The stage of behavior change, embedded in the transtheoretical (TTM) model, has been 
well correlated to lifestyle behaviors in the literature (Van Duyn et al., 1998). The TTM assesses 
a person’s readiness to act on a new health behavior and provides strategies to guide that person 
through the stages of change to action and maintenance. The stages include precontemplation, 
contemplation, preparation, action, maintenance and termination. As people progress through 
these stages, they use different cognitive, affective and evaluative processes to advance. The use 




Duyn et al., 1998) and interventions designed to target patients at the appropriate stage of change 
have been shown to be more effective (Dallow & Anderson, 2003, Jones, 2003). A recent 
Cochrane review of the effectiveness of dietary interventions based on TTM found that using the 
TTM in interventions was associated with greater fruit and vegetable intake (Mastellos, Gunn, 
Felix, Car, & Majeed, 2014).  
In addition to stage of change, self-efficacy, a component of social cognitive theory 
(Bandura, 1989) which predicts that confidence in one’s ability to perform a behavior will play a 
pivotal role in health behavior change, may also play a critical role in the long term adoption of 
healthy lifestyle behaviors by directly influencing health behavior (Brug, de Vet, de Nooijer, & 
Verplanken, 2006). Research suggests that both self-efficacy and stage of change can affect the 
long-term adoption of healthy lifestyle practices (Shaikh, Yaroch, Nebeling, Yeh, & Resnicow, 
2008) and that changes in self-efficacy may play an important role in the endurance of dietary 
and physical activity changes (Ammerman, Lindquist, Lohr, & Hersey, 2002). To date, there has 
been no research assessing the links between the MFL and self-efficacy and stages of change 
with regards to adopting healthy behaviors. The proposed study aims to contribute to the 
literature on psychological mediators of healthy dietary behaviors. Identifying the key 
psychological determinants of long-term health behavior change is critical to the successful and 
effective implementation of interventions aimed at increasing the health outcomes of all 
populations. The information learned from this study will identify new areas for targeting 
behavioral change.   




Study 2: Aims 
The current study is a cross-sectional study evaluating dietary behaviors, indicators of stage of 
change and self-efficacy, and positive, healthy approaches to food and body image in an online 
American sample. This study aims to establish the links between the MFL and healthy behaviors, 
attitudes and approaches to food, as well as body satisfaction and perceived health.  
Study 2: Methods 
The Institutional Review Board of the University of Pennsylvania granted ethics approval for 
this project. We recruited participants through Amazon’s MTurk, a website with a large 
participant pool that allows for participant recruitment, compensation, and data collection. 
Research has shown that MTurk participants have more demographic diversity than standard 
samples of American college students, and that data obtained through this system is at least as 
reliable as data obtained through more traditional methods in psychology (Buhrmester, Kwang, 
& Gosling, 2011). We administered an online questionnaire, using the Qualtrics platform. 
Variables assessed included demographics, the MFL, as well as the following existing, validated 
measures for self efficacy, fruit and vegetable stage of change, a positive relationship to food, 
calorie restriction, body satisfaction, perceived health. 
 
Demographics 
Participants indicated their gender, age, ethnicity, and education level. Age and gender were 
open-ended questions, whereas ethnicity and education level were assessed with a menu of 
options (the options given are the categories indicated in Table 2.1). Socioeconomic status (SES) 
was measured with a question adapted from the Cantril ladder (Cantril 1965), where people are 




money, education, and worst jobs) to 9 (people with most money, education, and best jobs). 
Those who selected steps 1-3 were classified as “upper”, 4-6 as “middle”, and 7-9 as “lower”. 
 
Meaning of food in life 
The meaning of food in life (MFL) questionnaire is a reliable and valid, 22-item measure 
designed to assess the degree to which individuals experience their relationship to food as being 
embedded in non-food related aspects of their world (Arbit, Ruby, & Rozin, under review). It 
encompasses five domains of meaning: Moral, Sacred, Aesthetic, Health, and Social. Sample 
items from the moral factor include “I eat in a way that expresses care for the world”, and “when 
I eat food I think about where it came from”; from the health factor: “I eat in a way that 
expresses care for my body”, and “eating foods that I know are good for my body brings me 
comfort”; from the sacred factor: “What I eat is a reflection of my spiritual beliefs” and “My 
food choices are a way for me to connect with the sacred”; from the social factor: “Food is 
closely tied to my relationships with others” and “When I eat I feel connected to the people I am 
eating with”; from the aesthetic factor: “A good meal is like a work of art” and “Preparing a 
good meal is like making a work of art”. Responses were measured on a 7-point Likert scale 
ranging from ‘strongly disagree’ to ‘strongly agree.’ 
 
Body Satisfaction and Relationship to Food  
We designed a 1-item measure in order to assess the degree to which participants classify their 
relationship to food as positive, and another 1-item measure to assess the degree to which 




(neutral) to 100 (most positive or negative), and participants indicated the degree to which their 
relationship to food was positive or negative.  
We designed a single item measure to assess body satisfaction. The response scale ranged from 0 
(not at all negative/positive) to 100 (very negative/positive), participants were asked to indicate 
the degree to which they were happy with their body.  
We hypothesized that the 5 MFL domains would be positively associated with a positive 
relationship to food, and that none of the domains would be associated with a negative 
relationship to food. We also hypothesized that the Health domain would be positively associated 
with body satisfaction. Given that each of these measures is a single-item only and has not been 
validated, we use and suggest a degree of caution when interpreting these results.  
 
Calorie Restriction 
We designed a single item measure in order to assess calorie restriction. Participants were asked 
to select either “yes” or “no” in response to the question “do you control your calorie intake?” 
We hypothesized that none of the domains would be associated with calorie restriction. 
 
Stage of Change for Fruit and Vegetable Consumption  
Participants were asked “How many servings of fruits and vegetables do you usually eat each 
day (a serving is 1/2 cup of cooked vegetables, 1 cup of salad, a piece of fruit, 3/4 cup of 100% 
fruit juice)?” Using a branching scheme, if the participant indicated that they consume more than 
5 or 6 servings per day they continue to question 2. If the participant indicated that they consume 
0 to 4 servings per day, they continue to question 3. Responses are coded according to their 




- Pre-contemplation - “No, and I do not intend to in the next 6 months”, to question 3. 
- Contemplation - “Yes, I intend to in the next six months”, to question 3. 
- Preparation - “Yes, I intend to in the next 30 days”, to question 3. 
- Action - “Less than 6 months”, to question 2. 
- Maintenance - “6 months or more”, to question 2. 
We hypothesized that the Health and Moral domains would be positively associated with stage of 
change; the Health domain because of our prior research and it’s theoretical specifications, and 
the Moral domain because of our prior research findings demonstrating that the moral domain is 
associated with increased intake of fruits and vegetables (Arbit, Ruby & Rozin, in press). 
 
Perceived Health 
Perceived health was measured with a single item asking participants to respond to the question 
“Would you say your health in general is excellent, very good, good, fair, or poor?” 
This measure has been shown to be a valid indicator of health status, and is often used as a proxy 
for physical health (Miilunpalo, Vuori, Oja, Pasanen, & Urponen, 1997). We hypothesized that 
the Health domains would be positively associated with perceived health. 
 
Self-Efficacy for Selecting Healthy Foods  
Self-efficacy was assessed through a set of 7 items. The items used in this study were selected 
from valid and reliable surveys created by Steele, Burns and Whitaker (2013), Sallis, Pinski, 
Grossman, Patterson, and Nader (1988), and Norman, Carlson, Sallis, Wagner, Calfas, & Patrick 
(2010). The items were selected specifically to fit an adult population and to encompass specific 




snacks. Selection of these items followed the guidelines for constructing self-efficacy scales, as 
set forth by Bandura (2006). The 7 question items were embedded in a question block framed by 
the following instructions: “There are many things that can get in the way of eating fruits, 
vegetables and other healthy foods. Rate HOW SURE you are that you can do the following in 
each situation. Please answer ALL questions.” Questions were rated on a 5-point Likert scale 
ranging from “I’m sure I cant”(1) to “I probably cant”(2), “neutral” (3), “I probably can” (4), 
“I’m sure I can”(5). The 7 items were: “Eat 5 servings of fruits & vegetables everyday”, “Eat 
healthy on most days”, “Eat fruits or vegetables for a snack instead of chips or candy?”, “Eat 
healthy foods even when unhealthy foods are available”, “Know how to find and prepare healthy 
foods”, “Drink a minimal amount (e.g. one drink or less per day) of high calorie drinks (e.g. pop, 
alcoholic beverage, coffee with sugar and cream, sweetened ice tea)?”, and “Eat healthy on most 
days no matter how busy my day is.” 
We hypothesized that the Health and Moral domains would be positively associated with self 
efficacy; the Health domain because of our prior research and it’s theoretical specifications, and 
the Moral domain because of our prior research findings demonstrating that the moral domain is 
associated with increased intake of fruits and vegetables, and lower intake of processed foods 
(Arbit, Ruby & Rozin, in press). 
 
Study 2: Results 
We collected data from 252 participants. Participants who agreed with the attention check 
questions “I enjoy eating plastic in my food” or “the world is a cube” were removed from our 
analysis. After removing the 31 participants who failed the two catch questions, we were left 




exploring our hypotheses, we initially examined the internal reliability (Cronbach’s alpha) for 
each scale we used. The internal consistency reliability for each of the scales was very high (Self 
efficacy α = .89; MFL Moral α = .89; MFL Sacred α = .89; MFL Social α = .83; MFL Aesthetics 
α = .86; MFL Health α = .82). As can be seen in Table 2.2, the different domains of meaning 
were intercorrelated, though none of the correlations exceeded r = .57 (p < .001). 
 
 
Table 2.1. Demographic characteristics of participants (n = 221) 
  
Gender  
     Female  40.6 % 
Age  
     Mean years (SD) 34.4 
(10.2)      Minimum – maximum years  19 - 63 
Ethnicity   
     Native American or Pacific Islander .9 % 
     Caucasian 81.4 % 
     Black or African American  6.3 % 
     South Asian  .5 % 
     Hispanic or Latino  4.5 % 
     East Asian  3.6 % 
     Southeast Asian  .9 % 
     Other 1.8 % 
Education level   
     Less than high school  .5 % 
     High school diploma or GED  14.0 % 
     Some college  26.7 % 
     Associates Degree 12.7 % 
     Bachelor’s Degree 36.2 % 
     Graduate or Professional Degree 10 % 
Relative Socioeconomic status  
     Top 7.7 % 
     Middle 65.6 % 
     Bottom 26.7 % 
 
 
Table 2.2 Correlations between MFL domains 
 Moral Sacred Social Aesthetics Health 
Moral - - - - - 
Sacred .56*** - - - - 
Social .36*** .18** - - - 
Aesthetics .36*** .20** .57** - - 
Health .50*** .30*** .42** .36** - 
*** Correlation is significant at the 0.001 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed). 





As can be seen in Table 2.3, the moral, aesthetic and health domain were significantly 
and positively associated with greater self-efficacy for consuming healthy foods (all p < .001). 
Both the moral and health domains were significantly and positively associated with body 
satisfaction (both p < .01), and the health domain was significantly and positively associated 
with perceived health. All five domains of the MFL were significantly and positively associated 
with fruit and vegetable stage of change, and a positive relationship to food. The aesthetic 
domain was significantly and positively associated with a negative relationship to food (p < .05). 
None of the MFL domains were associated with controlling one’s calorie intake.  
 
Table 2.3. Correlations between MFL domains and outcome variables 
 Moral Sacred Social Aesthetics Health 
Stage of Change .38*** .27*** .19** .22*** .35*** 
Self Efficacy  .25*** .04 .13 .27*** .40*** 
PosRelWFood .29*** .15* .38*** .42*** .33*** 
NegRelWFood .09 -.03 .03 .16* .12 
Do you control your 
calorie intake? .06 .06 .01 -.002 -.12 
How happy are you with 
your body? .20** .07 .05 .08 .21** 
Perceived Health .13 -.003 -.01 -.10 .19** 
*** Correlation is significant at the 0.001 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
 
Several of the MFL domains were associated with fruit and vegetable stage of change, 
self-efficacy, body satisfaction, and a positive relationship to food. The biggest correlations were 
seen between the health domain and self efficacy (r = .4, p < .001), a positive relationship to food 
(r = .33, p < .001), and fruit and vegetable stage of change (r = .35, p < .001), as well as between 
the moral domain and servings of F&V (r = .36, p < .001), a positive relationship to food (r = 
.29, p < .001), and stage of change (r = .38, p < .001). Additionally, both the social (r = .38, p < 
.001) and aesthetic factor (r = .42, p < .001) correlated with a positive relationship to food. The 
only MFL domain to display an association with a negative relationship to food was the aesthetic 




From the correlation analysis alone, it remains unclear how these constructs act together 
to influence these endpoints.  Given the modest yet significant correlation between the various 
MFL domains, we ran a stepwise regression analysis for each outcome that displayed a 
significant association with at least one MFL domain. As predictor variables in the stepwise 
regressions, we used all five MFL domains, and we reported the results of the model fit with the 
greatest percentage of variance explained. Although this isolates the unique predictive power of 
the different domains for our endpoints, without longitudinal evidence, we cannot yet make any 
claims about causality amongst these variables. We ran each regression analysis with and 
without controlling for SES and our pattern of results remained unchanged. Therefore, we report 
here the results of the regressions performed without controlling for SES.    
 The results of the regression analysis (Table 2.4) indicate that the social, aesthetic and 
health domains of meaning predicted 18% of the variance in self efficacy, though only the 
aesthetics and health dimensions emerged as positive predictors, whereas the social dimension 
emerged as a negative predictor. The moral and health MFL domains collectively predicted 17% 
of the fruit and vegetable stage of change. The aesthetic, health and social MFL domains 
collectively predicted 22% of the variance in a positive relationship to food and 18% of the 
variance in self-efficacy. The health and aesthetic domains explained 6% of the variance in 
perceived health, with the health domain exerting a positive effect and the aesthetics domain 
exerting a negative effect.  
 






(standardized) T P Adj. R2 
F&V Stage of Change    .17  
                               Moral .27 3.8 < .001    
                               Health .21 3.0 .003    
Self Efficacy     .18 




 Aesthetics .22 2.9 .004  
  Social -.16 -2.0 .043  
Positive Relationship to Food    .22 
  Aesthetic .27 3.6 < .001  
 Health .16 2.4 .016  
 Social .16 2.1 .033  
Negative Relationship to Food    .02 
  Aesthetic .16 2.4 .016  
Body Satisfaction    .04 
  Health .21 3.21 .002  
Perceived Health 
  
   .06 
 Health .26 3.8 < .001  
 Aesthetics -.20 -2.8 .006  
 
Study 2: Discussion & Conclusion 
	  
Importantly, several of the MFL domains showed significant associations with self 
efficacy and fruit and vegetable stage of change, suggesting that the MFL construct has clinical 
health relevance in the form of promoting healthier dietary behavior. However, not all of the 
MFL domains emerged as significant predictors of the determinants of health behavior. 
Importantly, for fruit and vegetable stage of change, only the health and moral domains emerged 
as significant predictors. While the health and moral dimensions showed greater associations 
with the determinants of healthy eating behavior, the social and aesthetic dimensions showed 
greater associations with a positive relationship to food. Interestingly, the aesthetic dimension 
shows an association with a negative relationship to food as well, perhaps caused by the 
difficulty in balancing between eating for aesthetic enjoyment, which may be associated with 
pleasure, and with other concerns, such as health and morality.  
It is important to note that the aesthetics, health and social dimensions of the MFL 
explained 22% of the variance in a positive relationship to food. This suggests that these domains 
may be tapping into aspects of people’s relationship to food that may have positive effects on 




on wellbeing outcomes. However, given that this was a single-item, un-validated measure, we 
interpret these results with caution and suggest that further research explore these relationships 
further. 
The results of the regression demonstrated highly nuanced differences in the ways in 
which the MFL domains predicted the outcomes. Whereas most of the MFL domains were 
positive predictors of the outcomes, we also had some unexpected findings, notably that the 
social domain emerged as a negative predictor of self-efficacy and the aesthetics domain 
emerged as a negative predictor of perceived health. These interesting results suggest that the 
social and aesthetic domains, both of which are linked with eating in response to external cues 
(Arbit, Ruby & Rozin, in press), may have a mixed influence on health. Though the aesthetic 
domain predicts a positive relationship to food and self-efficacy, and might indicate a high level 
of familiarity with and appreciation for cooking and eating healthy food, it may not necessarily 
be linked with improved health. Similarly, the fact that the social domain of the MFL positively 
predicted a positive relationship with food, but negatively predicted self efficacy indicates that 
while having a high social meaning to food may give one a more positive relationship to food, it 
may not lead to greater self efficacy for consuming a healthy diet.  
That none of the MFL domains were associated with controlling calorie intake confirms 
our hypothesis that this construct is unrelated to weight concerns. It was interesting to find 
significant associations between the moral and health domains and body satisfaction. However, 
in the follow-up regression analysis, only the health domain remained a significant predictor of 
body satisfaction, predicting 4% of the variance in responses, which is a very small effect size. 
Another interesting finding was the association between the MFL health domain and perceived 




underlying this relationship. However, we expect that the MFL health domain reflects a high 
degree of care for one’s health, and that this may translate into improved health behaviors and 
ultimately health outcomes.  
In addition to the clear health relevance of the MFL in terms of it’s associations with 
established determinants of healthy eating behavior, another potential application of these 
findings is in suggesting a means for improving people’s relationship to food. The dieting 
industry is massive in the U.S., and many Americans have a fraught and challenging relationship 
with food and weight management. By emphasizing and drawing connections between peoples’ 
relationship to food and their personal meaning systems, we might be able to enhance and 
increase the meaning that people derive from this relationship, and thereby potentially improve 
both their health promoting behaviors as well as their positive relationship to food and 
potentially even body satisfaction. In showing its associations with established determinants of 
healthy eating behavior, as well as a positive relationship to food and body image, this research 
has implications for policy initiatives, social marketing campaigns and nutrition education 
interventions aimed at improving dietary behavior.  
We considered whether it would be useful to compute a summary score for 
overall meaning by taking an average of people’s scores across all five MFL domains. While the 
simplicity and ease offered by a single measure is appealing, we concluded that it would not be 
appropriate, as the domains are discrete and to some degree, independent of one another.  Each 
domain is associated with its own set of psychological factors, attitudes and behaviors, and, 
though responses on the domains are somewhat correlated with one another, people can score 
highly on one domain and lower on others, a factor which could easily confound interpretations 




was positively predicted by the health domain and negatively predicted by the aesthetics domain. 
Thus, the factors associated with each domain may not be consistent across domains, and the 
associations may not even be in the same direction, therefore an overall summary score could 
easily hide the nuanced forces exerted by each distinct factor. That the domains of meaning are 
so different from one another leaves us with no theoretical or empirical basis for grouping the 
domains into one overall score. It seems more likely that keeping the domains separate allows us 
to understand in far greater detail what the different domains predict and what each is associated 
with (i.e., what psychological and demographic factors).  
The greater precision afforded by a focus on the nuances of the different domains accords 
nicely with the recent trend towards precision medicine (Bray et al., 2016; Reddy, 2016). Given 
the increasing popularity of precision techniques applied to the nutrition domain, a tool that 
allows for more nuanced understanding of the factors driving individual nutrition behavior would 
allow for a better understanding of these behaviors as well as suggest opportunities for 
intervention. As an example of how this might allow for the more precise design of 
interventions, it is possible that for someone who scores highly on the sacred domain, an 
approach that ties their dietary choice to their spiritual values might help improve adherence to 
that diet. For instance, the Daniel Plan is a relatively new, popular diet based on the biblical 
figure of Daniel, and it may prove to be more successful for people who derive spiritual meaning 
from their relationship to food (Warren, Amen & Hyman, 2013).  
Another alternative might involve using the MFL tool to predict adherence. For instance, 
it is possible that people who derive a high social meaning from their food might have a harder 
time than people with a low social meaning when being placed on parenteral nutrition or highly 




making adjustments to their eating occasions might impact their social and emotional lives to a 
far greater degree than people who derive less social meaning. These people will not only be 
facing dietary changes, but changes to the sources of meaning for their life, which might be a 
risk factor for poor adherence or depression. By being able to better understand the exact 
meaning from food people derive, we may be able to get a better understanding of the factors 
affecting their adherence to dietary interventions. Thus, this tool can be used in precision 
medicine.  
Theory is typically used in the design of interventions insofar as it describes the specific 
variables hypothesized to influence a given behavior. However, meta-analyses of theory-based 
health behavior intervention studies have demonstrated that intervention effectiveness is 
generally weak, and moreover, that interventions which are grounded in theory do not 
consistently perform better than interventions which are not built on theory (Prestwich et al., 
2014). Whether this is due to problems in theory itself, or in the way it is operationalized in 
interventions is a critical topic of investigation, but remains unknown at present (Diep et al., 
2014; Michie, 2008; Michie et al., 2008; Baranowski, Cullen & Baranowski, 1999).  
Given that the strength of a theory may be assessed according to the percent of the 
variance in the behavioral outcome that are predicted by the theoretical variables, some 
researchers have advocated including variables from multiple theories as a means to help 
improve intervention effectiveness (Baranowski, Cullen & Baranowski, 1999). By introducing a 
new mediator of dietary behavior, we open up the possibility that this construct may explain 
some variance in eating behavior that theory had previously failed to account for. Further 
research should test the MFL alongside the predominant theories in the health behavior literature 




and precision when translating theory to practice, the greater precision offered by having 5 
discrete domains rather than one may be a significant advantage.  
Research Question 3 - How is the meaning of food in life (MFL) related to 
compassion and self-compassion? Implications for healthy and sustainable eating 
behavior 
	  
Research Team: Naomi Arbit, Matthew Ruby, Paul Rozin 
 
Study 3: Introduction 
The discourse around food has been shifting in recent years, fueled by growing concerns 
over the environment and the treatment of non-human animals as well as public health issues 
such as heart disease and diabetes. This mounting awareness of the potentially negative impacts 
of food choices on the health of individuals, the welfare of animals, and the environment is 
occurring on a broad scale, ranging from the personal to the political and operating on both 
national and individual levels (Nestle, 2013). The recently updated national dietary guidelines in 
countries such as Brazil, which featured whole-foods recommendations based on concerns for 
environmental sustainability and individual well-being (Monteiro et al., 2015), as well as a 
growing body of research showing that consumers are making food choices based on values and 
personal meaning systems, bear witness to such trends (e.g., Arbit, Ruby, & Rozin, in press, 
Lindeman & Sirelius, 2001). However, despite the growing body of research demonstrating that 
concern for one’s health, the environment, and animal welfare is associated with increased 
consumption of healthier and more sustainable foods (Honkanen, Verplanken, & Olsen, 2006, 
Arbit et al., under review, Pelletier, Dion, Slovinec-D'Angelo, & Reid, 2004), much more 
remains to be done to fully understand the mechanisms through which such concerns translate 




  One domain that hasn't yet been considered in terms of its relation to food choice is that 
of compassion and self-compassion, independent yet related constructs encompassing a concern 
for the suffering others or the self, accompanied by a desire to alleviate that suffering (Goetz, 
Keltner, & Simon-Thomas, 2010). There is a burgeoning area of research focused on 
investigating the constructs of compassion and self-compassion, and several validated scales 
designed to measure such constructs have been disseminated and used widely in the past few 
years (e.g., Neff, 2003, Sprecher & Fehr, 2005).  
Compassion, which entails a concern for the suffering of others along with a motivation 
to help ease that suffering, is a complex, multifaceted construct, encompassing both state-like 
and trait-like tendencies, and has been construed very differently by different researchers, with 
some characterizing it as an emotion (Haidt, 2003), and some as a variant of love (Sprecher & 
Fehr, 2005). A recent study by Pfattheicher, Sassenrath, and Schindler (2015) demonstrated that 
compassion for others could be extended towards the environment, and was associated with pro-
environmental values, intentions, and behavior. In the model elucidated by the authors, 
compassion influences moral judgments and behavior across different moral domains, thus 
explaining how compassion for other humans might extend to the environment. Given the 
evidence that compassion for others may extend to concern for the environment and be 
associated with pro-environmental behavior, it seems reasonable to hypothesize that one of the 
arenas through which this concern might be enacted is food choice. Though this preliminary 
research is promising, the links between compassion and dietary behavior have yet to be 
investigated.   
Self-compassion involves a feeling of compassion for oneself in addition to others, and in 




2) defines self-compassion as “being open to and moved by one’s own suffering, experiencing 
feelings of caring and kindness toward oneself, taking an understanding, nonjudgmental attitude 
toward one’s inadequacies and failures, and recognizing that one’s own experience is part of the 
common human experience.”  
 Self-compassion is directly linked with compassion for others, and does not involve 
selfishness or self-pity. It is a metacognitive activity that sees the similarities between the 
suffering of the self and others, and helps put’s one’s personal experiences into a greater 
perspective. Self-compassion involves seeing one’s failures clearly, rather than ignoring or 
discounting them, and it encompasses the desire for one’s own health and wellbeing. As opposed 
to encouraging self-satisfaction and complacency in the face of health-negating behaviors, it 
implies a gentle encouragement towards change and towards reducing unhealthy or destructive 
behavior patterns (Neff, 2003). It can help improve emotional regulation, by aiding individuals to 
treat pain or feelings of distress with kindness, rather than avoiding them. It thus better enables 
an individual to clearly recognize the facts about their immediate situation and to strategically 
change their behavior in appropriate and effective ways. It seems reasonable, then, to 
hypothesize that self-compassion might be associated with healthier dietary behaviors, though 
this has not yet been investigated. 
 A potential mechanism through which compassion and self-compassion might operate to 
exert effects on dietary choice is through the meaning that food holds for people. The meaning of 
food in life (MFL) construct, which has been recently validated (Arbit, Ruby, & Rozin, under 
review), is defined as the degree to which people’s relationship to food is embedded in non-food 
related aspects of their life-world. Meaning is primarily about connection, and involves 




The MFL encompasses five domains: social, aesthetic, moral, sacred, and health, and a series of 
studies has shown that people reliably vary in the degree to which they see food as being 
embedded in and connected to these five domains. Given that compassion and self-compassion 
entail a concern for the suffering and difficulties of the self and others, we hypothesize that both 
of these measures would increase the salience of the impacts that dietary choice has on these 
entities of concern, and thus render related food choices more meaningful. We hypothesize that 
compassion and self-compassion would be positively associated with the moral and health 
meanings from food, since these subdomains are the most theoretically and operationally 
congruent with those constructs.  
Given the significant impacts that food choices have on the health of individuals, animal 
welfare, and the environment, we hypothesized that a concern for the suffering of others and the 
self might entail different dietary choices. This study aims to fill a gap in the literature by 
investigating the association between compassion, self-compassion, the meaning of food in life, 
healthy and sustainable eating behavior, and a willingness to pay higher prices to ensure 
environmental protection and animal welfare.  
Study 3: Methods 
We recruited subjects through Amazon.com’s MTurk, a website with a large participant 
pool that allows for participant recruitment, compensation, and data collection. Research has 
shown that MTurk participants have more demographic diversity than standard samples of 
American college students, and that data obtained through this system is at least as reliable as 
data obtained through more traditional methods (Buhrmester, Kwang, & Gosling, 2011). We 




used in the literature, as well as questions generated by the research team. Variables assessed 
were demographic information, as well as the following measures selected to explore the 
relationship between compassion and self-compassion: the MFL, dietary intake, sustainable and 
healthy dietary behaviors, and a willingness to pay higher prices to ensure environmental 
protection and animal welfare. For the scales measuring compassion, self-compassion, the MFL, 
local and organic purchasing behavior, and willingness to pay, participants were asked to rank 
the extent to which each statement corresponded to them, and responses were measured on a 7-
point Likert scale ranging from ‘strongly disagree’ to ‘strongly agree.’ 
Study 3: Demographics 
 Participants indicated their gender, age, ethnicity, and education level. Age and gender 
were open-ended questions, whereas ethnicity and education level were assessed with a menu of 
options (the options given are the categories indicated in Table 3.1). Socioeconomic status (SES) 
was measured with a question adapted from the Cantril ladder (Cantril 1965), where people are 
asked to rate where they stand in their the society in their country from 1 (people with least 
money, education, and worst jobs) to 9 (people with most money, education, and best jobs). 
Those who selected steps 1-3 were classified as “upper”, 4-6 as “middle”, and 7-9 as “lower”. 
 
Self-Compassion 
The Self-Compassion Scale – Short Form (Raes, Pommier, Neff, & Van Gucht, 2010) is a 
validated 12-item instrument to measure self-compassion. It measures three facets of self-
compassion– the ability to respond to one’s self with care and kindness rather than critical self-
judgment and condemnation, the ability to recognize that one’s failures and shortcomings are 




experience with a sense of perspective, rather than over-identifying with a narrative of suffering. 
Research has shown that self-compassion is related to various aspects of well-being, including 
lower scores on depression, anxiety and higher scores on subjective well-being (Neff, 2003). 
Sample items include “When I’m going through a very hard time, I give myself the caring and 
tenderness I need” and “I try to be understanding and patient towards those aspects of my 
personality I don’t like.” Participants were asked to rank the extent to which each statement 
corresponded to them, and responses were measured on a 7-point Likert scale ranging from 
‘strongly disagree’ to ‘strongly agree.’ 
 
Compassion 
The Santa Clara Brief Compassion Scale (Plante & Mejia, 2016) is a reliable and valid 5-item 
scale to measure compassion associated with pro-social affect and behavior.  Compassion was 
defined as empathizing with another’s suffering and having the desire to help or alleviate that 
suffering (Hwang, Plante, & Lackey, 2008). It had been shown to be associated with pro-social 
behaviors, but its associations with diet and pro-environmental behavior remain unexamined. 
Sample items include “I often have tender feelings toward people (strangers) when they seem to 
be in need”, and  “When I hear about someone (a stranger) going through a difficult time, I feel a 
great deal of compassion for him or her.” Participants were asked to rank the extent to which 
each statement corresponded to them, and responses were measured on a 7-point Likert scale 
ranging from ‘strongly disagree’ to ‘strongly agree.’ 
 




The meaning of food in life (MFL) questionnaire is a reliable and valid, 22-item measure 
designed to assess the degree to which individuals see their relationship to food as being 
embedded in non-food related aspects of their lifeworld (Arbit, Ruby, & Rozin, in press). It 
encompasses five domains of meaning: Moral, Sacred, Aesthetic, Health, and Social. However, 
our hypotheses concerned only the Moral and Health domains, so we only included those 
domains in our analyses. Sample items from the moral factor include “I eat in a way that 
expresses care for the world”, and “when I eat food I think about where it came from”. Sample 
items from the health meaning domain include “I eat in a way that expresses care for my body”, 
and “eating foods that I know are good for my body brings me comfort”. Participants were asked 
to rank the extent to which each statement corresponded to them, and responses were measured 
on a 7-point Likert scale ranging from ‘strongly disagree’ to ‘strongly agree.’ We hypothesized 
that compassion would be associated with increased scores on the Moral meaning of food, and 
that self compassion would be associated with increased scores on the Health meaning of food. 
 
Dietary Intake 
Dietary intake was measured using validated items taken from the NHANES dietary screener 
questionnaire (DSQ; Thompson et al., 2004.) Subjects were asked how many servings they 
consumed of the following foods in the past 30 days: fruit, vegetables, red meat, and processed 
snacks / junk food. They were given a 10-point response scale ranging from “none”, “1 time last 
month”, “2 - 3 times last month”, “1 time per week”, “2 times per week”, “3 - 4 times per week”, 
“5 - 6 times per week”, “1 time per day”, “2 - 3 times per day”, to “4+ times per day”. These 
items were selected based on USDA dietary guidelines, as well as research demonstrating that 




intakes of fruits and vegetables (Pimentel, 2007, Reijnders & Soret, 2003, Leitzmann, 2003, Fusi 
et al, 2016, Pimentel and Pimentel, 2003). We hypothesized that compassion would be 
associated with decreased meat intake, and that self compassion would be associated with 
increased intake of fruits and vegetables. 
 
Local and Organic Purchasing Behaviors  
Local and organic purchasing behaviors were assessed with 2 items generated by the research 
team: “I buy organic foods when possible” and “I buy local foods when possible.” Participants 
were asked to rank the extent to which each statement corresponded to them, and responses were 
measured on a 7-point Likert scale ranging from ‘strongly disagree’ to ‘strongly agree.’ The 
outcomes of organic and local food consumption have been used in validated tools assessing 
environmentally-friendly eating behaviors (Weller et al., 2014.)  We hypothesized that 
compassion would be associated with increased local and organic purchasing behaviors. 
 
Willingness to Pay (WTP) 
Willingness to pay items ask participants whether they would hypothetically be willing to pay 
increased prices to protect valued entities. This is a valid, commonly used technique in the 
economics and marketing literature for understanding and predicting consumer preferences for 
specific products (Martínez-Carrasco, 2015). The research team generated two WTP items to 
include in this assessment: “I am willing to pay increased food prices in order to protect the 
environment”, and “I am willing to pay increased food prices in order to ensure a standard of 
animal welfare.” Participants were asked to rank the extent to which each statement 




‘strongly disagree’ to ‘strongly agree.’ We hypothesized that compassion would be associated 
with increased WTP for both environmental protection and ensuring a standard of animal 
welfare. 
Study 3: Results 
We collected data from 254 participants. We discarded the data from 26 subjects, based on the 
failure to respond accurately to both of our two attention check questions (“I regularly eat rocks” 
and “The world is a cube”), resulting in a final pool of 228 participants (see Table 3.1 for 
complete demographics information).  
 
 
Table 3.1. Demographic characteristics of participants  
Participants n = 228 
Gender  
    Female (%) 46.5% 
Age  
    Mean years (SD) 32.44 (9.4) 
    Minimum – maximum years  19 – 64 
Ethnicity (%)  
    Native American or Pacific Islander .9% 
    Caucasian 74.4% 
    Black or African American  4.8% 
    South Asian  .9% 
    Hispanic or Latino  8.4% 
    East Asian  8.4% 
    Southeast Asian  1.3% 
    Other .9% 
Education Level (%)  
    Less than high school  .9% 
    High school diploma or GED  14.1% 
    Some college  28.6% 
    Associates Degree 12.3% 
    Bachelor’s Degree 37.9% 
    Graduate or Professional Degree 6.2% 
Socioeconomic Status (%)  
    Upper 7.5% 
    Middle 64.0% 









Table 3.2 Correlations between dietary factors, self-compassion and compassion 
Dietary Factors Self-Compassion Compassion 
Moral Meaning of Food .18** .38*** 
Health Meaning of Food .30*** .27*** 
Intake: Vegetables  .20** 0.01 
Intake: Fruits .26*** .26*** 
Intake: Red Meat 0.03 -.15* 
Intake: Processed snacks and junk food -.13* -0.04 
I buy organic when possible .24*** .31*** 
I buy local foods when possible .30*** .40*** 
I am willing to pay increased food prices in 
order to protect the environment .23*** .38*** 
I am willing to pay increased food prices in 
order to ensure a standard of animal 
welfare .16* .39*** 
*** Correlation is significant at the 0.001 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
 
  
Before exploring our hypotheses, we initially examined the internal consistency 
reliability (Cronbach’s alpha) for each scale we used. The internal consistency reliability for each 
of the scales was very high (Compassion α = .95; Self-Compassion α = .92; MFL Moral α = .87; 
MFL Health α = .85). 
The first relationship we examined was the correlation between compassion and self-
compassion. These variables were significantly and positively correlated (r = .27, p < .001). 
When exploring their associations with dietary factors, as can be seen in Table 3.2, both 
compassion and self-compassion were significantly and positively associated with the health and 
moral meanings of food (all p < .01), though compassion was more highly associated with the 
moral meaning of food, and, inversely, self-compassion was more associated with the health 
meaning of food. 
Self-compassion was positively associated with greater intake of fruits (r = .26, p < .001) 
and vegetables (r = .20, p < .01), and with lower intake of processed snacks and junk foods (r = -




and organic foods (r = .26, p < .001), as well as with a willingness to pay higher food prices in 
order to protect the environment (r = .23, p < .001), and a willingness to pay higher food prices 
in order to ensure a standard of animal welfare (r = .16, p < .05). 
Compassion, but not self-compassion, was negatively associated with red meat intake (r 
= -.15, p < .05), and positively associated with greater intake of fruits (r = .26, p < .001). 
Compassion was positively associated with purchasing local (r = .40, p < .001) and organic 
foods (r = .31, p < .001), as well as with a willingness to pay higher food prices in order to 
protect the environment (r = .38, p < .001), and a willingness to pay higher food prices in order 
to ensure a standard of animal welfare (r = .39, p < .001). 
Several of the dietary factors were associated with both compassion and self-compassion, 
yet from the correlation analysis alone, it remains unclear how these constructs act together to 
influence these endpoints. Given the modest yet significant correlation between compassion and 
self-compassion (r = .27, p < .001), we ran an analysis for each dietary outcome that displayed 
significant associations with both constructs, using both self-compassion and compassion as 
predictor variables in a multiple regression. Although this isolates the unique predictive power of 
self-compassion and compassion for our endpoints, without longitudinal evidence, we cannot yet 
make any claims about causality amongst these variables. We ran our regression analyses both 
controlling for and not controlling for SES, and the pattern of inferences was unchanged. We 
therefore reported the results of the analyses without controlling for any demographic variables. 
As can be seen in Table 3.3, both compassion and self-compassion collectively explain 
14% of the variance in the moral meaning of food, though in the regression only compassion 
emerged as a significant predictor. Compassion and self-compassion together significantly 




11% of the variance in purchasing organic foods, 19% of the variance in purchasing local foods, 
and 15% of the variance in willingness to pay higher prices in order to protect the environment. 
Both compassion and self-compassion collectively explain 15% of the variance in willingness to 
pay higher prices to ensure animal welfare, though in the regression, only compassion emerged 
as a significant predictor. Compassion emerged as the sole significant predictor of deriving moral 










(standardized) t p Adj. R2 
Moral Meaning of Food       0.14 
  Self-compassion 0.09 1.33 0.19   
  Compassion 0.35 5.54 0.00   
Health Meaning of Food      0.12 
  Self-compassion 0.25 3.84 0.00   
  Compassion 0.20 3.13 0.00   
Intake: Fruits        0.10 
  Self-compassion 0.21 3.14 0.00   
  Compassion 0.21 3.15 0.00   
Purchase Organic      0.11 
  Self-compassion 0.17 2.56 0.01   
  Compassion 0.27 4.08 0.00   
Purchase Local      0.19 
  Self-compassion 0.20 3.27 0.00   
  Compassion 0.34 5.51 0.00   
WTP*: Protect Environment      0.15 
  Self-compassion 0.13 2.10 0.04   
  Compassion 0.35 5.44 0.00   
WTP*: Ensure Animal Welfare      0.15 
  Self-compassion 0.06 0.91 0.36   
  Compassion 0.38 5.91 0.00   
*Willingness to pay 
 
Study 3: Discussion 
Dietary intake involves impacts on the self and on entities of potential concern (e.g., the 




of compassion and self-compassion which hold that, according to theory, these constructs would 
show significant associations with dietary factors such as the moral and health meaning of food, 
organic and local food intake, greater intake of fruits and vegetables, and a willingness to pay 
higher prices to protect the environment and ensure animal welfare. Importantly, this was the 
first study that we are aware of that has investigated these relationships. 
That compassion emerged as the only significant predictor of the moral meaning of food 
is directly in line with our hypotheses, and is concordant with our operationalization of the 
constructs in question. That compassion and self-compassion together emerged as significant 
predictors of the health meaning of food was unexpected but not surprising, given the 
aforementioned links we found between moral concerns and health. Given the primary focus of 
self-compassion on the self, it makes sense that people high in self-compassion would find 
greater meaning from nourishing themselves and taking care of their bodies. Given the focus of 
compassion on others, it similarly makes sense that people high in compassion would find 
greater meaning from eating in a way that expresses care for the world, as well as for themselves.  
We might expect behavior associated with compassion to be more focused on reducing 
the suffering of others, and indeed, this is what we find, given the negative associations between 
compassion and meat intake, and the positive link between compassion and willingness to pay 
higher prices to ensure animal welfare and to protect the environment. Similarly, we would 
expect behavior associated with self-compassion to be more focused on making healthier choices 
for the individual, and indeed, we see that self-compassion shows greater associations with fruit 




For many of our dietary outcomes, however, it is important to note that both self-
compassion and compassion made unique and significant contributions, suggesting they might 
influence dietary behavior through different mechanisms.  
Some limitations of this study include the cross sectional nature of this investigation, 
which precludes us from drawing inferences about causality in our data. Longitudinal or 
experimental studies would be necessary in order to draw such conclusions. Further, the 
construct of compassion is complex, and the 5-item tool we used may not have adequately 
captured all the aspects of compassion. Another limitation of this study is the reliance on self-
reported dietary intake data, which is often subject to error. 
Given the notorious ineffectiveness of many interventions designed to improve dietary 
behavior, the finding that compassion and self-compassion are associated with healthier and 
more sustainable patterns of dietary intake opens the way to explore the application of these 
constructs in an intervention setting. By cultivating compassion and self-compassion in 
individuals, such an intervention may prove a low-tension strategy for lifestyle modification and 
improvement.  
Research is already underway exploring interventions that specifically target 
improvements in compassion and self-compassion, and existing studies suggest that these 
interventions are effective (Smeets, Neff, Alberts, & Peters, 2014; Neff and Germer, 2013). 
Furthermore, research has also demonstrated that compassion and self-compassion may be 
associated with improved health outcomes, as well as improved health behaviors (Dawson Rose 
et al., 2014; Sirois, Kitner & Hirsch, 2014; Kelly & Carter, 2015; Mantzios, & Wilson, 2015; 




When someone treats her/himself as a friend, their orientation shifts from being self-
critical to treating themselves with kindness and care, and research has shown that this can have 
profound effects on one’s body image and eating patterns (Braun, Park & Gorin, 2016). Self-
compassion has been shown to be helpful in affect regulation and coping, two psychological 
processes which, when not appropriately managed, can lead to poorer eating behaviors (Sirois, 
Kitner & Hirsch, 2014). Through its impacts on improved emotional regulation, self-compassion 
is thus especially salient in the domain of eating, and health behavior more generally (Sirois, 
Kitner & Hirsch, 2014). 
A recent review article which looked at 28 studies that investigated the links between 
self-compassion, eating pathology and poor body image, found that there was consistent 
evidence that self-compassion was protective against eating pathologies and poor body image 
(Braun, Park & Gorin, 2016). The authors concluded that self-compassion likely exerts this 
protective effect multifariously. It directly decreases eating-disorder related outcomes; it lowers 
the risk of initially developing the risk factors for unhealthy outcomes; it interacts with existing 
risk factors to temper their harmful effects; and it also impedes the meditating variables through 
which the risk factors exert their effects.  
Furthermore, though it makes sense to see the links between compassion and other-
directed moral behavior, recent research suggests that self-compassion too is associated with 
more moral behavior (Wang et al., 2017). In particular, a recent study found that self-compassion 
predicted lower acceptance of one’s personal transgressions, and importantly found this 
relationship to be stable across different cultural contexts. Thus it seems as if self-compassion 




dietary or moral, and that the greater level of acceptance that comes with a self-compassion-
based approach improves one’s ability to constructively face and overcome those shortcomings.  
A self-compassion based approach to one’s eating closely parallels the goals of the 
Health at Every Size Movement. The basic guiding principles of the health at every size 
movement involve three basic tenets: respect, critical awareness, and compassionate self-care 
(Health at Every Size Community.) In greater detail, this involves an acceptance of and respect 
for body diversity; a recognition of the multidimensionality of health and wellbeing, with all its 
multiple facets; a critical awareness of and challenge to scientific and cultural assumptions, along 
with a valuation of body knowledge and the lived experience of people; and, importantly, 
compassionate self care, which includes finding joy in moving one’s body and eating in a 
flexible and attuned fashion that honors internal hunger and satiety cues and which respects the 
social factors which affect eating (Bacon, Stern, Van Loan, & Keim, 2005; Health at Every Size 
Community). It seems important to note that one of the three basis tenets is explicitly based on 
the notion of compassionate self-care. The Health at Every Size movement has a growing 
evidence base supporting the effectiveness of its approach (Schaefer & Magnuson 2014). Thus, it 
seems plausible that an intervention rooted in self-compassion techniques might have similar 
level of success to such approaches, if not more. 
Given the success of such interventions at improving compassion and self compassion, 
and that both compassion and self-compassion are linked with healthier and more morally 
engaged eating behaviors, an intervention aimed at cultivating these states/traits in individuals 
may encompass the downstream effect of improving people’s relationship to food. This 









Putting it all into context: Meaning, care and connection in the food choice process 
	  
The MFL questionnaire represents a meaning-based approach to food choice that is 
rooted in a positive and non- disease prevention orientation to food. As such it represents a novel 
application of positive psychology techniques to the realm of dietary behavior.  
There has been a growing body of research looking at the links between meaning and 
health outcomes, such that greater meaning in life is associated with improved health outcomes 
and lower risk of chronic diseases (Roepke, Jayawickreme & Riffle, 2014). In addition to the 
links between meaning in life and improved health outcomes, there are also empirical links 
demonstrated between meaning and positive health behaviors (Roepke, Jayawickreme & Riffle, 
2014). However, even amongst this growing body of literature, this is the first research study to 
apply the study of meaning to the specific realm of food choice. Given that research has shown 
that an increased sense of meaning in life in general is associated with protective health 
behaviors, it seems plausible that an increased sense of meaning specific to the domain of food 
would be associated with positive food-related behaviors and attitudes.  
This is not only the first investigation of the link between meaning and improved dietary 
behaviors, but this is also the first application of meaning that is specific to a particular health-
related activity, ie, food and eating. As research by Delle Fave, Brdar, Wissing, & Vella-
Brodrick, (2013) has elucidated, the sources of meaning for an individual can vary greatly, 
though the process of meaning-making serves a similar function across individuals. In this 
literature, sources of meaning are construed as stable orientations that guide behavior and give 
direction and purpose to life (Delle Fave et al., 2013). A source of meaning will entail a 




of meaning can help facilitate the ways in which a person develops their sense of self as well as 
how they situate themselves in social life (Shin & Steger, 2010.)  
As Delle Fave et al., (2013) pointed out, in analyzing specific sources of meaning, it is 
important to distinguish between sources of meaning and motives for meaning. Research has 
shown that the sources of meaning (i.e., what is meaningful), may vary greatly across 
individuals, whereas the reasons why those things are meaningful, the motives for meaning, are 
rooted in a person’s unique value system and worldview (Delle Fave et al., 2013; Leontiev, 
2007). Delle Fave et al., (2013) found that the motives underlying meaningful domains of life 
were related to participants’ personal lives, suggesting that a core self or self concept provides 
people with an orientation to life that then guides the identification and pursuit of meaningful 
domains and activities.  
The MFL construct a priori specifies the source of meaning, in this case being the realm 
of food. However, the different domains of the MFL, the five domains of moral, health, sacred, 
aesthetic and social, assess the particular motives for meaning, the reasons why their relationship 
to food is meaningful, as well the level of meaningfulness of each domain. These domains 
specify a precise area of the person’s lifeworld that is connected to their relationship with food, 
and provides the reason for which that person may find their relationship to food meaningful. For 
instance, a person who scores highly on the social domain will derive meaning from the social 
aspects of their relationship to food, whether it be because food is a means for them to express 
love for others, or because they find their relationships with others are made closer when eating 
together. Similarly, a person who scores high on the sacred domain will see food being 




According to our definition of the MFL, for something to constitute a food meaning it 
must be connected to or embedded in a person’s life-world, in contrast to orientations to food 
rooted in the proximal and immediate demands of the situation.  The MFL measure aims to 
assess the domains of a persons’ life-world that are connected to their relationship to food, as 
well as the extent to which they find those aspects meaningful. It is thus a measure of what as 
well as to what degree.  
Meaning involves a cognitive connection being made between the objects, events and 
experiences of a person’s life-world (Baumeister, 1991; Steger, Frazier, Oishi, & Kaler, 2006). 
Some of the MFL items capture the cognitive connections that are explicitly seen between distal 
facets of a person’s life-world. For instance, the items “a good meal is like a work of art” and  
“from a spiritual perspective some foods are better than others” measure the connections a 
person perceives between food and their ideas regarding art and spiritual goodness, respectively.   
Another aspect of the definition of meaning holds that meaning involves a motivational 
drive for purposive activities that are congruent with one’s meaning system (Baumeister, 1991; 
Steger, Frazier, Oishi, & Kaler, 2006). If meaning is about the perceived connection between 
events, objects and experiences, then purposive activities congruent to those perceived 
connections would likely reflect some degree of care for those relationships. Many of our items 
measure precisely such purposive activities as well as whether such care exists. For example, the 
items “I eat in a way that expresses care for the world” and “I eat in a way that expresses care for 
my body” are both capturing purposive activities that are congruent with one’s values. And items 
such as “I care about the impact of my food choices on the world” capture the care that people 




Meaning, therefore, while primarily about connection and context, also encompasses 
motivation for activities that are compatible and harmonious with one’s meaning system. The 
MFL measure thus captures the perceived connections between one’s food/eating and other non-
food related aspects of a persons’ life-world, as well as the sense of care and care-based activities 
that are congruent with these perceived connections. Apart from the aesthetic domain, which 
measures how and whether one finds food to reflect one’s ideals of beauty or human expression, 
each of the domains involves such an expression of care and connection. The sacred domain 
involves a connection to the sacred; the moral domain involves a connection to the good, to 
one’s ideas of morality and to nature; the social domain involves connection with other people; 
and the health domain involves connection and care for one’s own health. 
Given that our needs for food and eating are a pervasive and necessary feature of life, 
they might present an ideal domain for interventions aimed at improving wellbeing and/or health 
behavior. In an intervention, an expert can work with an individual to identify the domains of 
meaning they might potentially cultivate either to improve health behavior or overall wellbeing. 
By identifying the domains of a person’s life-world that helps guide their actions and give their 
overall lives meaning, this might suggest particular domains of their relationship to food that can 
be cultivated or made deliberate, and thereby improve overall wellbeing in addition to health 
behavior. Thus, a person may use their relationship as a novel avenue for increasing their level of 
meaning in life in general, and meaning of food in life in particular.  
For example, it is possible that a person who holds religious values may not have 
deliberately crafted their food choices to be an expression of these values. It seems plausible that 
a person for whom spiritual and religious values are important might find greater adherence to a 




system. They might also derive greater meaning from such a diet, because of these same ties. For 
example, The Daniel plan is a new diet that has recently become popular in the United States, 
and is based on a diet modeled after the biblical figure of Daniel (Warren, Amen & Hyman, 
2013). It would be worthwhile to explore the potential that people who choose to follow such a 
lifestyle plan might better adhere to these diets, and also derive greater meaning and wellbeing 
from their relationship to food in general if it is so aligned with their larger value system. 
Given that across all our studies, the health domain showed the greatest links with 
healthier dietary behavior and eating attitudes, this domain may be of particular relevance for 
applications in a clinical setting as well as future research. The health domain captures the 
connections people perceive between their food/eating and their health. It omits a focus on health 
for instrumental purposes such as weight loss, and aims to capture a focus on health as an 
intrinsically valuable endpoint. Items such as “I feel that nourishing my body is a meaningful 
activity” and “I eat in a way that expresses care for my body” were designed to capture this sense 
of care for the impact that food choices have on one’s health.  
A care-based orientation to one’s body and eating activities is also at the root of the 
Health at Every Size (HAES) and mindful eating movements, both of which are explicitly 
oriented towards improving health outcomes and one’s relationship with one’s body rather than 
meeting weight loss goals. Such approaches encourage a high level of body acceptance and an 
emphasis on intuitive eating. Intuitive eating involves unconditional permission to eat, eating for 
physiological rather than emotional reasons, and a high degree of reliance on internal cues of 
hunger and satiety. Importantly these approaches are also distinctly ‘non-diet’ in their nature. 
These models teach people to support homeostatic weight regulation and eating intuitively, ie in 




movements have seen increasing traction in the past several years, as well as a growing evidence 
base supporting the efficacy of their approaches (Schaefer & Magnuson 2014).  
The MFL and health behavior theory  
Meaning involves representations of relational structures, as well as the ways these 
structures shape expectations and perceptions of the world, the self, and the self’s place in the 
world (Heine, Proulx and Vohs (2006). Meaning connects things to other things; it connects 
people, places and objects in the external world; it connects elements of the self; and it connects 
people to what exists outside them. Humans live in both physical and socially constructed 
environments, and their success depends on internalizing not only relations among objects in the 
external world and of the personal self in relation to those objects, but also to relations among 
others, between others and external events, and more. People then rely heavily on these relational 
structures in order to integrate their experiences and organize their goals. And in socially 
constructed environments, behavior is laden with significance that extends far beyond its short 
term, proximal consequences. Overall, then, humans are meaning makers whose experiences are 
shaped and supported by cultural meaning frameworks and shared representations that vary 
widely across cultures (Heine, Proulx, & Vohs, 2006).  
The MFL presents a first attempt at capturing the ways that people’s relationship to food 
is embedded into their larger meaning systems, including their perceptions of themselves, their 
world, and their place in the world. Meaning imbues eating behavior with significance that 
extends far beyond the proximal satisfaction of preferences and is rooted in a person’s larger life-
world. Meaning connects people to other people, to the land, to ideals of beauty and morality, to 
specific memories and experiences, to a culture or ethnic group, to people’s spiritual values and 




how the MFL fits into existing theoretical determinants of behavior, the MFL can therefore be 
seen as an overarching framework that guides and frames behavior in the largest context of a 
persons lives. Depending on the nature of the theory in question, the MFL will complement 
existing theoretical frameworks in different ways.  
Theory of Planned Behavior 
The theory of planned behavior (TPB; Ajzen, 1991) is one of the most prominent theories 
for explaining and predicting health behaviors in the health behavior literature. The TPB holds 
that intention is the most proximal and important determinant of behavior, and that intention, in 
turn, is determined by three constructs: attitudes, which comprise the evaluations of a persons' 
performing a given behavior and include the outcome evaluations of that behavior; subjective 
norm, which comprises the social pressures and influences over a given behavior; and perceived 
behavioral control, which is the belief in one's own ability to successfully perform a given 
behavior.  
In the context of the TPB structure, the MFL can be seen as an overarching and guiding 
scaffold that informs the attitudes and intentions to perform a given behavior. The MFL is a 
stable, abstract and higher-order construct that is largely independent of momentary decisions. It 
is accumulated over time and continually evolves over a person's lifetime. In the context of TPB, 
it likely influences attitudes towards a given behavior, insofar as the meaning attached to a given 
eating behavior may influence the outcome evaluation of that behavior. Since the MFL is a 
pivotal and organizing framework that encompasses how an individual perceives their world, 
themselves and their role in the world, the MFL domains do not represent valuations of an 




Despite the plausibility of the MFL influencing attitudes towards certain eating 
behaviors, it seems even more likely that in the context of TPB meaning would exert a stronger 
influence over behavior through influencing moral norm and anticipated affect, the normative 
and affective aspects of a behavior that have recently begun to be included in the TPB model 
(Rivis, Sheeran & Armitage, 2009). Before including constructs such as moral norm, the 
constructs included in the TPB have been primarily focused on the value of a given behavior to 
the individual (Sparks and Sheperd, 2002). They did not include constructs that encompassed the 
impacts of a given behavior on entities outside the self that may be of concern. The success of 
various research efforts in demonstrating the additive predictive effects of moral norm, over and 
above the influence of the traditional constructs measured with TPB, attest to the importance of 
such other-directed concerns in influencing behavior (Rivis, Sheeran & Armitage, 2009). 
In a meta-analysis of the affective and normative components of the theory of planned 
behavior, Rivis, Sheeran and Armitage (2009) demonstrate that including the constructs of moral 
norm and anticipated affect into the TPB substantially increases the variance explained for 
intention to perform a given behavior, over and above the traditional TPB variables that were 
taken into account. Thus, the explanatory power of the TPB was improved by including the 
effect of anticipated affective reactions to the behavior performed, as well as the moral norms 
surrounding that particular behavior. Further, the authors note that moral norms are most likely 
to exert a significant effect when the behavior in question notably affects the welfare of others. 
Since at least three of the MFL domains involve normative components - the moral, 
sacred and health domains, and, since food choice certainly entails impacts on the welfare of 
others, it is very likely that the MFL would influence the moral norm construct in predicting 




proximal and short-term effects of eating, but rather on a persons’ long-term relationship to food, 
the impacts of food choices on a person’s principles and ideals, and how food fits into the larger 
web of a person’s life. 
With regards to the MFL domains with a weaker normative component, such as the social 
and aesthetic domains, it seems highly plausible that these too would inform and guide the 
proximal constructs assessed by the TPB, though likely not through moral norm. For instance, it 
is possible that the social domain, being linked with affect regulation, may exert an influence on 
anticipated affect in response to performing a given behavior. It seems likely too that both the 
social and aesthetic domains, being linked with liking and pleasure motivations, would predict 
positive attitudes towards certain eating behaviors. Further research should administer 
questionnaires assessing both TPB and MFL and conduct a path analysis to explore where and 
how the MFL domains exert their effect on food choice.    
Self Determination Theory 
 Another theory that may be complemented by the MFL is self-determination theory (SDT). 
SDT describes the way people internalize social values and extrinsic contingencies and embed 
these into their personal value and motivational systems (Ryan & Deci, 2000). It models a 
spectrum of self-determined motivation which ranges from controlled, external motivation, to the 
autonomous regulation of behaviors internalized within a person’s value system and felt to be a 
volitional expression of one’s personal values (Ryan & Deci, 2000). Autonomous motivation 
comprises both intrinsic motivation and internalized motivation, which, in turn, includes both 
integrated and identified motivation. Integrated regulation occurs when one’s behavior-relevant 
personal norms and values have been integrated to the extent that the self regulation of that 




aligned congruently with a persons other values. Internalization represents the degree to which 
extrinsic motivational factors have been incorporated to the self-structure of the individual such 
that the behaviors are experienced as internally self determined. Internalization refers to a 
behavior being taken in psychologically, whereas integration refers to the transformation of that 
regulation so that the behavior emerges from a person’s sense of self (Ryan & Deci, 2000). Once 
people integrate the importance of a behavior as their own, they regulate that behavior 
autonomously, see it as an expression of their own personal value systems, and engage in it 
freely and of their own accord. Thus, the intrinsic enjoyment from food may be augmented by an 
internalized motivation to eat according to a person’s specific value systems. 
 Actions motivated by integrated regulation share many features with intrinsic motivation, 
except that they are performed to obtain outcomes separate from the inherent enjoyment of the 
activity itself (Ryan & Deci, 2000). The more people internalize regulations into their self, the 
greater autonomy they experience in their behavior. In order for a regulation to become 
integrated, it is necessary that people understand its meaning and then assimilate that meaning 
coherently and congruently with their other goals and values. Internalization occurs when a 
person starts to endorse the values associated with corresponding behaviors. Then, instead of 
performing a behavior for extrinsic reasons, reasons felt to be external to the self, they start to 
perform the behavior because of their endorsement of it.   
 We posit that meaning, being as it is a stable, higher order construct closely tied with and 
reflective of a person’s self concept and sense of their true self, is, in the context of SDT, an 
internalized system and set of norms and relationships regarding a person’s sense of themselves, 
the world and their place in the world. When guiding and motivating behavior, meaning, given 




intrinsic motivational system, but rather through their internalized, yet still autonomously 
regulated, motivational system. For something to constitute a meaning, it must by its definition 
be internalized into a person’s sense of herself, such that any behavior occurring on the basis of 
those meanings is also experienced to be emanating from a person’s true self. And given that 
there is no meaning without context, behaviors that are intrinsically motivated, without 
emanating from a sense of context, cultural norms, or connection, will not be reflective of a 
person’s meaning system but rather their desires, absent of a meaning system. Where meanings 
imply normative standards, or purposeful behavior congruent with the larger framework of a 
person’s life-world, such as in the case of food or environmental behaviors, these norms will also 
be regulated and felt to be fully autonomous. 
Social Cognitive Theory 
In addition to its compatibilities with the TPB and SDT, the MFL is also compatible with 
social cognitive theory (SCT), another widely used theory in the health behavior literature 
(Bandura, 1986). In a detailed discussion of SCT, Albert Bandura (2001) specifically discusses 
how meaning fits into his theory of human agency and behavior. According to Bandura, the core 
features of human agency include the capacity for intentionality and forethought, self-regulation 
via self-reactive influence, and self-reflectiveness about one’s capacities, functioning, and the 
meaning and purpose of one’s activities. The core feature of human agency in this model is self-
efficacy, the belief that one is capable of producing effects through one’s actions.  
Importantly, meaning is listed as one of the core features of human agency. In terms of 
translating meaning systems into motivating factors for behavior, Bandura (2001) states that 




outcomes. In fact, Bandura notes that these self-evaluatory outcomes may be so important as to 
even potentially override external outcomes, such as material and social outcomes.  
Bandura (2001) states that goals are rooted in a person’s value system and sense of 
personal identity, and that they confer meaning and purpose to activities. People reach goals 
because of the motivating effects of self-evaluation on their activities. Self-evaluation is 
conditional on the performance of certain behaviors and is in accordance with one’s personal 
standards. It therefore helps to guide people’s pursuits and to generate the self-incentives 
necessary for sustained motivation and goal achievement. Bandura (2001) states that people 
behave in a manner that gives them self-satisfaction and a sense of self worth, and avoid 
behaving in ways that elicit self-censure, self-devaluation and self-dissatisfaction.  
It is also the capacity for self-sanctioning that both allows for and gives meaning to moral 
agency. As people adopt personal moral standards, they will use negative self-sanctions in 
reaction to behaviors that violate these standards, and positive self-sanctions for behavior that is 
aligned with these standards. These self-sanctions serve as the regulatory influences over moral 
behaviors, such that the anticipated self-evaluative reactions serve to motivate and cognitively 
regulate moral behavior.  Then, through their capacity for self-reflection, humans evaluate their 
motivations, values and the meaning of their activities.  
Applying the MFL to SCT model, the MFL can be said to influence people’s personal 
and moral standards for certain behaviors, and will help guide their behaviors through 
influencing their self-sanctions and self-evaluations. Again, this effect will be particularly strong 
for the normative domains of the MFL – the moral, sacred and health domains, all of which 
involve some internal notions of a “good.” The MFL might even be said to assess people’s 




personal standard will inform the self-evaluation that occurs in response to behavior-relevant 
outcomes, and in certain cases the self-evaluatory outcomes may even be so important as to 
override the external outcomes, such as cost, convenience and social outcomes. For instance, this 
might be the case amongst people who elect to follow vegan diets in a family that favors meat 
consumption, or amongst people who elect to follow restrictive carbohydrate-free diets in 
settings where carbohydrate-rich food is routinely consumed. For such people, it can be said that 
their self-evaluations in response to their food choices are so strong as to override any external 
consequences of their choices.  
The social and aesthetic MFL domains, which have weaker normative components, will 
likely operate through different domains of SCT and will have less of an influence on self-
evaluation. In particular, because of their greater proximity to food choice and eating 
experiences, they might lead to greater familiarity and comfort with food and eating, and greater 
levels of self-efficacy for certain eating behaviors. In fact, in Study 2 the data demonstrates that 
this is, in fact, the case for the aesthetic domain, though not for the social domain. In future 
studies, the MFL should be administered along with a tool assessing the SCT components, and a 
path analysis should be conducted to better understand the precise ways the MFL operates in an 
SCT framework.   
 Overall, then, the MFL nicely complements existing theoretical explanations for behavior 
by functioning as an over-aching organizing and motivating system for human activity. Though 
it fits into the unique theoretical structures of the different theories in different ways, it is 
compatible with and even complementary to the TPB, SDT and SCT.  




Elaborate meaning systems characterized the relationship between people and their food 
sources throughout much of human history, as extensively demonstrated in the anthropological 
literature, as well as in the religiously prescribed food rituals prominent in the Judeo-Christian 
religions (Beardsworth, 1997). The ways in which food fit into one’s cosmology and religious 
world helped to guide and inform the food selection process, which is generally more complex 
for human animals because of our omnivorous ability to eat a wide range of foods (Rozin, 2005).  
In contrast to this historical approach, the developed world is in a current state of what 
the French sociologist, Claude Fischler (1980), referred to as gastro-anomie. Gastro-anomie 
describes a state of large-scale disorientation, meaninglessness, and alienation with respect to our 
food system that characterizes much of the industrial food landscape. People now face tens of 
thousands of options when visiting the grocery store, and without social, cultural, religious and 
moral norms for informing and guiding food choices, can find themselves confused with respect 
to which foods to select (Beardsworth, 1997). Whether such confusion may lead people to select 
food for far more proximal and immediate reasons, such as price, taste and convenience, is a 
topic our research team is currently investigating.  
While norms around health theoretically ought to help to provide some guidance, the 
reality is that the public receives such mixed messages regarding the healthfulness of different 
foods that relying on these norms may generate more confusion rather than less. Between the 
mixed messages reported by the media and the marketing campaigns of the food and dieting 
industries, which have capitalized on the discourse around health to promote their products by 
highlighting the inclusion of particular healthful ingredients, people can find it quite confusing to 
select the appropriate foods. Thus, using health norms as a means for guiding dietary intake can 




As a method for reducing the confusion surrounding the food selection process vocal 
critics of the industrial food movement such as Michael Pollan suggest that people follow 
specific food rules or heuristics when choosing what to eat (Pollan, 2008). Pollan’s food rules are 
simple heuristics that avoid an emphasis on particular ingredients. Instead the rules suggest 
people select food that has connections to one’s traditions (specifically, food that one’s 
grandmother would have eaten and recognized), food that is less processed rather than more 
(specifically, food with fewer ingredients, and with no ingredients that one cannot pronounce), 
and that is largely plant-based.  
While specific food selection heuristics may be useful, and we believe they are, such an 
approach may be complemented by a deliberate survey of the ways in which people may find 
their food meaningful. By deliberately crafting the connections between food and other 
important aspects of a person’s lifeworld, perhaps people can find a novel means for navigating 
food choices in an environment of plenty. For instance, an approach focused on maximizing the 
meaning one derives from food might help one make more conscious food choices and lower the 
anxiety associated with choosing the right foods in an environment in which options are 
multitudinous. Dietary restriction and unhealthy dietary behaviors can lead to poor weight 
management over the long run, as well as negative psychological outcomes relating to body 
image and self esteem. Perhaps a focus on meaning can replace an emphasis on caloric intake 
and the exclusive focus on food in terms of its relevance to weight loss and even health goals. 
Thus, whether a food choice brings meaning may become another heuristic that helps people find 
greater ease in selecting appropriate foods. 
A shift away from the caloric and weight-loss implications of food choice to the 




the anxiety around food and eating, but may help people orient to food in a productive and 
constructive manner. For example, people who score highly on the social domain might use their 
knowledge of this to more purposefully structure their meals around social occasions and reduce 
their food intake in non-social settings, such as when snacking. Similarly, people who score 
highly on the moral domain might think about deliberately aligning their food choices with their 
ethical principles, if they are not already so aligned. This might involve eating more local or 
organic food, vegetarian or vegan food, or simply less meat.  
Overall, there are many ways that a meaning-based approach to food and eating may 
inform the deliberate and conscious cultivation of specific food habits aligned with a person’s 
larger meaning system. The MFL is seeking to restore some of the connections people formerly 
had with their food and eating that have been lost in the industrial age.  It certainly seems 
plausible that a meaning-based orientation to food can ease some of the anxiety around the food 
selection process, and future research should explore this further. 
Limitations 
One of the biggest limitations of this research is the lack of representativeness of our 
study samples, which may limit the generalizability of our findings. According to the 2015 U.S. 
Census data, people of Hispanic or Latino origins accounted for 17.6% of the population, Whites 
accounted for 61.6% of the population, people of Black or African American origins accounted 
for 13.3% of the population, and people of Asian origins accounted for 5.6% of the population 
(U.S. Census). In contrast, across all our studies, our sample participants ranged from 69.7 – 
81.4% Caucasian, 4.8 – 6.3% Black or African American, 4.5 – 8.4% Hispanic or Latino, 3.6 – 




samples overrepresented Whites relative to the general U.S. population, and under-represented 
Blacks and African Americans, as well as people of Hispanic and Latino origin.   
Additionally, for the years 2010 – 2015, the U.S. Census reports that 29.8% of the 
population earned a bachelors degree or higher.  In contrast, across all our studies, 36.2 – 40.1% 
earned bachelors degrees and 6.2 – 12.1% earned graduate or professional degrees. Therefore, 
our sample was significantly more educated than the general population. 
The representation of females in our studies ranged from 36.6 – 46.5%, whereas the 
Census data reports that the population average is 50.8% female. Thus, females were 
underrepresented in our study samples. Overall, our samples consisted of fewer females, Black 
or African Americans, and people of Hispanic or Latino origins, and consisted of more highly 
educated people when compared to the general population.   
Given the limitations of our sample, we were unable to explore how the MFL might 
apply to food insecure populations. People living in poverty and without consistent access to 
food may not be able to select foods based on the distal, meaning-based, higher order factors 
identified in the MFL, and may develop orientations to food based on proximal and far more 
immediate reasons such as price and availability. It is possible, however, that once food security 
was established, these populations may start to relate to food for the higher order reasons 
articulated in the MFL. Overall, results should be interpreted with caution when applying 
findings to diverse, non-western and low socioeconomic status populations. 
It is worth noting, however, that despite the limited representativeness of our sample, 
research has shown that MTurk participants have more demographic diversity than standard 
samples of American college students, and data obtained through MTurk is at least as reliable as 




Therefore, whilst not the ideal population to investigate this construct, the MTurk samples 
represent an improvement over traditional sampling methods used in psychology studies. 
 Though this may limit the generalizability of these findings, these studies were only the 
first step in validating the MFL construct so it could then be studied in representative samples 
and across cultures. Our research team has a partnership with the University of Konstanz, 
Germany, and our colleagues there are planning to test the MFL in ten different countries, using 
nationally representative data. Therefore, this project was merely the first step towards opening 
up a potentially fruitful line of research.  
Implications for research 
	  
a. Cross-Cultural Studies 
 It is important to note the possibility that the MFL questionnaire, in its current design, 
would have to be adapted for the particular setting in which it would be tested. Different cultures, 
worldviews, languages, socioeconomic statuses, and nationalities might all be associated with 
different meanings derived from food, and we have no reason to think that the landscape of food 
meanings would remain constant across different settings. In fact, the cross-cultural and 
anthropological literature upon which this research project was originally based already 
demonstrates the cross-cultural variability in food meanings (Beardsworth, 1997; Rozin et al. 
1999; Rozin 2005a), therefore we expect that the food meanings as captured by the MFL 
instrument may differ considerably across countries and cultural setting.   
For instance, it has been pointed out to our research team that the language we use in our 
MFL questionnaire applies primarily to an educated, Western and relatively sophisticated 




face any issues when testing the MFL. However, when testing the MFL in a sample highly 
different from our original MTurk sample, we anticipate that we may have to adapt the language 
used and likely even some of the concepts captured, so that it is relevant for different populations 
and languages.  
For example, when working with a researcher who was translating the MFL in Brazil, we 
were faced with confusion over the sense in which the word “body” was used in the health 
domain item “I feel that nourishing my body is a meaningful activity”. The researcher noted that 
in Brazil, there are two words for “body”, each with a very different connotation. One 
connotation is superficial and related to attractiveness, and one relates to health and the body as a 
functional unit. While in our questions we intended the word “body” to be interpreted in a 
manner relating it to health, this was not clear to our Brazilian colleague. Therefore, it seems 
likely that the way that we used the word “body” in our items would mean something very 
different to a person in Brazil, and could lead to confusion when interpreting the question items 
in their present form.  
This highlights the potential problems that could arise if the MFL question items were to 
be translated directly and not adapted to the setting in which they were used. Similarly, in 
cultures with different religious traditions, which likely have different religious rites and rituals 
around food, the moral and sacred meanings may differ considerably from the way we have 
conceptualized them here. However, our research team is very much aware of the necessity for 
carefully adapting the MFL questionnaire to different settings, and plans to take a cautious and 
rigorous approach when adapting the MFL for use in different populations. 
It is important to note that cross-cultural differences in food meanings do not imply that 




a questionnaire would need to be specifically adapted to the unique setting where it would be 
tested. This may even be true across age groups and socioeconomic statuses within a single 
population. Again, the fact that food meanings may not be consistent across different cultural, 
national, social and economic strata does not mean that people in these places don’t derive 
meaning from their relationship to food. Rather, the ways in which they derive meaning may 
differ, and the MFL should be carefully adapted and validated for use in these settings.  
b. MFL and health behavior theory  
Further research studies should administer questionnaires assessing the MFL alongside 
TPB, SCT and/or SDT, and conduct a path analysis to explore where and how the MFL domains 
exert their effect on food choice in the context of these existing and widely used models in the 
health behavior literature. Not only might this allow for a greater variance in the proportion of 
dietary behavior that can be explained by these models, but it might also allow for the more 
effective design of interventions. 
c. Validating the MFL for use in children and adolescents  
Further research should also explore whether the MFL is applicable and valid for use in 
children and adolescents, or whether it is only valid for use in adults. Given the highly abstract 
and often normative nature of the MFL factors, we originally developed the questionnaire 
primarily for use in adults, and it is likely that some of the MFL questionnaire items would need 
to be adapted for use in children and adolescents. However, it is important to ascertain whether 
and how the MFL may be used and/or adapted for use in children and adolescents, as, if the MFL 
could be cultivated in children, it might provide a solid foundation for the development of a 




teaching children how to derive meaning from their relationship to food might assist them in 
developing healthier lifestyle habits over the course of their adult lives.  
d. Exploring how the MFL relates to alcohol intake and other risky health behaviors 
 Though we examined how the MFL relates to established determinants of healthy eating 
behavior, we did not explore how the MFL relates to risky health behaviors, such as alcohol 
consumption and tobacco smoking. Though the MFL is specific to food intake, it seems plausible 
that people with high scores on the meaning and health domains of the MFL might also exhibit 
less risky health behavior, due to the strong normative components of those particular MFL 
domains, along with the moralization of health behaviors (Rozin, 1999b).  
Implications for practice 
	  
The MFL questionnaire is a promising new tool that can be used by nutrition educators 
and dieticians in their efforts to change dietary behavior. The MFL may be added to existing 
interventions, or may be used as a foundation for entirely new interventions, depending on the 
particular context in which it is being applied. The MFL questionnaire, insofar as it allows for a 
more nuanced understanding of the factors driving individual nutrition behavior, confers a better 
understanding of these behaviors as well as suggests opportunities for intervention. In particular, 
group and individual-level interventions might be tailored according to the particular domains of 
the MFL that people identify with most highly, and interventions may use those domains as 
avenues through which to cultivate healthier food choices.  
As an example of how this might allow for the more precise design of interventions, it is 
possible that for someone who scores highly on the sacred domain, an approach that ties their 




instance, the Daniel Plan is a relatively new, popular diet based on the biblical figure of Daniel, 
and it may prove to be more successful for people who derive spiritual meaning from their 
relationship to food (Warren, Amen & Hyman, 2013).  
Another alternative might involve using the MFL tool to predict adherence. For instance, 
it is possible that people who derive a high social meaning from their food might have a harder 
time than people with a low social meaning when being placed on parenteral nutrition or highly 
restrictive diets, such as the gluten-free diet. For people with a higher level of social meaning, 
making adjustments to their eating occasions might impact their social and emotional lives to a 
far greater degree than people who derive less social meaning. These people will not only be 
facing dietary changes, but changes to the sources of meaning for their life, which might be a 
risk factor for poor adherence or depression. By being able to better understand the exact 
meaning from food people derive, we may be able to get a better understanding of the factors 
affecting their adherence to dietary interventions. Thus, this tool can be used in the design of 
more precise interventions.  
Another manner in which the MFL might be applied is in conjunction with theory-based 
interventions. As described above, the MFL is compatible and complementary to the established 
theoretical models of SDT, TPB and SCT. Interventions crafted using the framework of these 
theories might be augmented by including the meaning of food in addition to the theoretically 
defined intervention targets. In fact, since many of these theoretical models specify factors that 
are far more proximal to food choice than meaning, using both established theory and meaning 
might prove to be the most promising avenue for applying the MFL, and may even improve the 






This research project has generated the theoretical and empirical foundations for 
operationalizing the meaning of food in life as a determinant of food choice. We came up with a 
definition for the meaning of food, namely, that for something to constitute a food meaning it 
must be embedded in a person’s larger life-world, rather than be limited to the immediate 
demands of the eating situation. While there already exist several measures that measure 
motivations for eating across the board, as well as measures that measure the proximal factors 
which influence eating, to our knowledge, this is the first study to exclusively focus on and 
operationalize the distal factors which influence food choice – the factors which, by definition, 
are non-immediate, and which are connected to non-food aspects of life. These non-food related 
aspects of eating life, as our empirical data have shown, include moral and value-based 
orientations to food, the social and cultural importance of food and eating, the sacred or spiritual 
connections between people’s food choice and belief systems, the meaningfulness of nourishing 
one’s body in a healthy fashion, and the aesthetic dimensions of food, whereby food is seen to be 
an arena for creativity and artistic expression. Our repeated empirical investigations confirmed 
that these five domains of moral, social, sacred, health and aesthetic consistently emerge as 
distinct factors that influence food choice. 
In addition to clarifying and demonstrating the five distinct domains of food meaning, 
this was one of the first studies to look at the relationship between compassion, self-compassion 
and food choice, in particular healthy and sustainable food choice. Our investigation 
demonstrated that compassion and self-compassion together significantly predict fruit intake, 
purchasing organic foods, purchasing local foods, and a willingness to pay higher prices in order 
to protect the environment.  Additionally, self-compassion was positively associated with greater 




demonstrating that compassion and self-compassion are both related to the meaning of food in 
life and to healthier and more sustainable food choices, this suggests a novel avenue for 
intervention design, and suggests some of the pathways through which people can become 
morally engaged in the food system. Given that there are existing interventions aimed at 
cultivating compassion and self-compassion (Smeets, Neff, Alberts, & Peters 2014), and that 
both compassion and self-compassion are both linked with healthier and more moral behaviors, 
an intervention aimed at cultivating these states/traits in individuals may encompass the 
downstream effect of improving people’s relationship to food. This possibility ought to be 
explored in future investigations. 
 Not only are the five domains of meaning important for food choice, but they were shown 
to be related to a healthy, positive relationship with food and eating. Study 2 demonstrated that 
the five domains of the MFL are unrelated to calorie restriction, and are significantly associated 
with a positive relationship to food. Importantly, several of the MFL domains showed significant 
associations with self efficacy and fruit and vegetable stage of change, suggesting that the MFL 
construct has clinical health relevance in the form of promoting healthier dietary behavior.  In a 
country such as the U.S., where the dieting industry earns billions of dollars a year and people 
often have a fraught relationship with weight management, a meaning-based approach to eating 
may offer the potential to heal some of these fractured relationships, and even improve people’s 
overall wellbeing.  
From the perspective of nutrition education, a field in which intervention effectiveness is 
contentious and difficult to achieve, the MFL offers potential as a novel mediator of food choice. 
Next steps should explore how the MFL fits into existing models of food choice, and whether it 




such as those specified by the theory of planned behavior. Should the MFL predict food choice 
over and above established determinants of eating behavior, this would present a novel 
contribution towards refining our existing models and may help researchers and clinicians design 
more effective nutrition interventions. Food choice is highly complex, and there are many factors 
that mediate people’s food choices in the short and long term. Any additional nuance into these 
factors helps move the entire field forward, ideally one step closer towards reducing the burden 
of chronic disease.  
The MFL should be tested in an intervention context to ascertain whether it can be useful 
as a clinical tool both to improve food choice, and people’s relationship to food more generally.  
Overall, there are many avenues for future exploration of this construct, both in clinical and 
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Appendix A: MFL Study 1 Questionnaire 
 
Thank you for taking the time to complete this questionnaire. This questionnaire is a research study 
conducted at the University of Pennsylvania under the direction of Dr. Paul Rozin, Dr. Matthew Ruby, 
and Ms. Naomi Arbit. Please read all the questions carefully and consider your responses, as hasty 
responses may cause unusable results. Your responses will not be linked to your identity. In fact, neither 
your name nor any other specific identifying information is recorded in our database. This survey should 
take most people approximately 20 minutes to complete.    Remember that your participation in this study 
is completely voluntary and the survey is anonymous. A few of the questions in this survey will cover 
topics dealing with matters of values and ethics that some people may find controversial. Please note that 
we are not looking for 'right' or 'wrong' answers, but are interested in your honest opinions.     You are 
free to withdraw your participation from the study at any point if you feel uncomfortable. If you have any 
questions about the procedure or any other subject related to this activity, please email Dr. Matthew Ruby 
at mattruby@psych.upenn.edu. We thank you for your participation in advance.    





• Cultural background  
• Country where you were born 
• Country where you live now 
• In what state do you currently reside? 




• Secondary Language(s), if any 
• What is the highest level of education you have attained? 
• Which of the following best represents your religious affiliation (if any)? 
• How religious are you? 
• What is your political orientation on social issues? (Likert Scale: From very conservative 
= 1, to very liberal = 7) 
• What is your political orientation on economic issues? 
• Please think of the ladder below as representing where people stand in the society of 
your country today. At the top of the ladder are the people who are best off—those who 
have the most money, most education and the best jobs. At the bottom are the people who 
are worst off—who have the least money, least education and the worst jobs or no job. 
The higher up you are on this ladder, the closer you are to people at the  very top and the 
lower you are, the closer you are to the bottom. Where would you put yourself on the 
ladder? Please check one step. 
• Would you say your health in general is excellent, very good, good, fair, or poor? (Likert 





Stage of Change: Fruit and Vegetable Consumption 
How many servings of fruits and vegetables do you usually eat each day (a serving is ½ cup of cooked 
vegetables, 1 cup of salad, a piece of fruit, ¾ cup of 100% fruit juice)? (7 response options; 0 – 6+ 
servings) 
 
(Branching Logic) IF: 5 of 6+ is selected  
Have you been eating 5 or more servings of fruits and vegetables for more than 6 months? 
m Less than 6 months  
m 6 months or more  
 
(Branching Logic) IF: 0, 1, 2, 3 or 4 is selected 
Do you think you will start eating 5 or more servings of fruits and vegetables per day in the next 6 
months? 
m No, and I do not intend to in the next 6 months  
m Yes, I intend to in the next six months  
m Yes, I intend to in the next 30 days  
 
BMI, Restrained Eating and Body Satisfaction 
• What is your weight (in lbs)? 
• What is your height (in inches)? (for example, 69 inches for someone who is 5 feet, 9 
inches) 
• How happy are you with your body? 
• Do you control your calorie intake? 
 
Meat Intake 
Please check which category most accurately describes your eating habits: 
m I am an omnivore. I eat all kinds of meat. (6) 
m I am an omnivore. I eat all kinds of meat with a few restrictions (e.g., I do not eat beef, etc.). 
(7) 
m I am a partial vegetarian (e.g., I don't eat red (mammal) meat, but eat fish or poultry, etc.). (8) 
m I am a full vegetarian. I eat no animals. (9) 
m I am a vegan. I eat no animals or animal products (e.g., no meat, fish, eggs, or dairy). (10) 
* If you would like to provide additional information (e.g., you feel that your eating habits are not well 







During the past month, how many servings did you consume of the following foods? 
(10-pt Scale; None (0), 1/month (1)… 4+servings/day (10)) 
• Vegetables (do not include French fries) - Include green leafy or lettuce salad, with or 
without other vegetables.  
• Fruits - Include fresh, frozen or canned fruit. 
• Regular soda or pop that contains sugar?  
• Red Meat - Include red meat, such as beef, pork, ham, or sausage. Include red meat you 
had in sandwiches, lasagna, stew, and other mixtures. Meats may also include veal, 
lamb, and any lunch meats made with these meats.  
• Processed snacks and junk food (ex: doughnuts, sweet rolls, Danish, muffins, pan dulce, 
or poptarts, cookies, cake, pie or brownies, sweetened candies and chocolates)  
Water (one serving is an 8 oz glass)  
 
 
MFL – items for exploratory factor analysis Please indicate the extent to which you agree/disagree 
with each of the following statements. (7-pt Likert Scale: Strongly disagree (-3)…. Strongly Agree (3)) 
 
Moral 
• I care about the impact of my food choice on the world 
• My food choices are an important way that I can affect the world 
• When I eat food I think about where it came from 
• I eat in a way that expresses care for the world 
• My food choices reflect my connection to nature 
• I feel responsible for the impact of my food choices on the world 
• My food choices matter to the world 
• My food choices are independent of my values 
 
Social  
• Food is closely tied to my relationships with others 
• When I eat I feel connected to the people I am eating with 
• Food is a way for me to connect with my cultural traditions 
• Sharing food with others makes me feel closer to them 
• Making food for others is a main way I show care for them 
 
Sacred  
• What I eat is a reflection of my spiritual beliefs 
• From a spiritual perspective some foods are better than others 
• My food choices are a way for me to connect with the sacred 






• Preparing a good meal is like making a work of art 
• A good meal is like a work of art 




• I get satisfaction from knowing that the food I eat is good for my health 
• Eating foods that I know are good for my body brings me comfort 
• I feel that nourishing my body is a meaningful activity 




• I enjoy eating plastic in my food  
• The world is a cube  
 
Centrality (Moderator) 
• When choosing foods, taste is more important to me than nutrition  
• I am obsessed with food  
• Eating certain foods brings me comfort  
• I rarely think about food outside of mealtimes  
• Food is an important part of my life  
• My food choices are an important part of my identity  
• Life would be less satisfying without certain favorite foods  
• I think about food a lot  
• Eating my favorite foods makes me feel happier  
 
Predictors/Moderators/Exploratory Covariates 
• When I think about traveling to a new place, I think about what I will eat there  
• I like to set the table so that it looks nice  
• My food choices matter to my health  
• Eating certain foods makes my life feel more meaningful 
• If I could eliminate eating with a pill that would quickly satisfy my nutritionally needs for 
the same cost as my current food expenditures, I would  
• Food provides a major source of meaning in my life  
• Food is closely tied to what I value most in life  
• I feel that my choice of food is connected with my life goals and personal growth  
• I prefer to watch television than take a walk  
• I feel a strong connection to nature  
• I care about the impact of my behavior on the world  






• I am willing to pay increased food prices in order to protect the environment   
• I am willing to pay increased food prices in order to ensure a standard of animal welfare   
• I buy organic when possible   
• I limit my intake of processed foods  
• I limit my intake of fast food  
• I buy local foods when possible  
• I limit my intake of soda  
• I limit my intake of candy  
• I try to limit my intake of meat  
• I am satisfied with my diet  
• I am satisfied with my body  
• I am successful at living a life that is consistent with my values  




(Branching Logic) You disagreed with the statement that you would eliminate your eating with a pill that would 
quickly satisfy your nutritional needs for the same cost as your current food expenditures. In a few sentences, please 
explain your response (there are no right or wrong answers): 
 
(Branching Logic) You agreed with the statement that you would eliminate your eating with a pill that would quickly 
satisfy your nutritional needs for the same cost as your current food expenditures. In a few sentences, please explain 
your response (there are no right or wrong answers): 
 
(Branching Logic) You indicated that eating certain foods makes your life feel more meaningful. In a few sentences, 
please explain your response to this question. 
 
(Branching Logic) You recently agreed with the statement that "some foods are spiritually polluting." Please list a 
few of these foods, along with a brief explanation of why you believe they are spiritually polluting.  
 
Perceived Impact of Food Choices  
Please indicate the degree to which you believe the net impact of your food choices to be positive or negative for the 
following domains (for example, if you feel your food choices have a positive impact on your wellbeing you would 
move the slider to the positive side) (Sliding scale 1 – 100): 
______ On the environment?   
______ On animal welfare?  
______ On the welfare of other human beings (including the workers who produce the food)?  
______ On your own physical wellbeing?   
______ On your emotional wellbeing?  
______ From a moral standpoint?  
 
Reconciliation of Cognitive Dissonance 
(Branching Logic)  In the last page, you indicated that the net impact of your food choices are negative 
for the environment, animal welfare, or the welfare of other human beings. Does this cause a conflict for 
you? How do you reconcile these conflicts? Please describe in a few sentences. 
 
 (Branching Logic)  In the last page, you indicated that the net impact of your food choices are negative 
from a moral standpoint. Does this cause a conflict for you? How do you reconcile these conflicts? 





Perceived Overlap Between Self and Other 
Next you will see a series of circles, with seven different figures showing how much certain concepts/ domains 
overlap with one another. For each series of circles, please select the figure that best reflects your view. 
 
Please select which figure best represents your view of your Self and Nature. 
 








Appendix B: Replicated factor analysis tables (with structure 
coefficients included) and comprehensive factor analysis output 
 
Table 1.5: Study 1a - Exploratory Factor Analysis 1 (Loadings for main factor highlighted in bold; 
structure coefficients in parentheses) 
  
Factor and Loadings 
Moral Social / Aesthetic 
Sacred / 
Spiritual Health 
I feel responsible for the impact of my food 
choices on the world .91 (.86) -.04 (.27) -.04 (.43) -.05 (.31) 
I care about the impact of my food choices on the 
world .88 (.84) .07 (.35) -.15 (.36)  .04 (.39) 
My food choices are an important way that I can 
affect the world .80 (.86)  .08 (.40) -.02 (.47) .09 (.45) 
My food choices reflect my connection to nature .75 (.83) -.05 (.30) .20 (.58) -.03 (.32) 
When I eat food I think about where it came from .75 (.74) -.02 (.26) .05 (.43) -.07 (.25) 
I eat in a way that expresses care for the world .74 (.83) .09 (.41) .09 (.53) .03 (.39) 
My food choices matter to the world .69 (.71) -.05 (.24) -.01 (.37) .12 (.38) 
My food choices are independent of my values -.62 (-.57) .04 (-.17) .11 (-.22) -.04 (-.25) 
Preparing a good meal is like creating a work of 
art -.17 (.22) .87 (.85) .01 (.30) .14 (.37) 
Sharing food with others makes me feel closer to 
them -.04 (.29) .86 (.85) .00 (.33) .02 (.31) 
A good meal is like a work of art -.11 (.26) .85 (.85) -.02 (.31) .16 (.41) 
When I eat food I feel connected with the people 
I am eating with .14 (.29) .81 (.74) -.16 (.19) -.16 (.13) 
Eating a good meal is an aesthetic experience 
like going to a good concert or reading a good 
novel -.06 (.28) .76 (.78) .04 (.34) .09 (.34) 
Food is closely tied to my relationships with 
others .15 (.35) .72 (.73) -.02 (.31) -.13 (.18) 
Making food for others is a main way I show 
care for them .09 (.32) .69 (.70) .06 (.35) -.14 (.16) 
Food is a way for me to connect with my cultural 
traditions .04 (.32) .52 (.56) .26 (.45) -.12 (.15) 
Some foods are spiritually polluting -.20 (.27) .00 (.28) .84 (.74) .06 (.21) 
From a spiritual perspective, some foods are 
better than others .01 (.40) -.01 (.29) .76 (.75) -.04 (.17) 
My food choices are a way for me to connect 
with the sacred .07 (.48) .05 (.37) .74 (.80) -.02 (.23) 
What I eat is a reflection of my spiritual beliefs .18 (.55) -.04 (.31) .71 (.80) .00 (.26) 
Eating foods that I know are good for my body 
brings me comfort -.05 (.31) -.02 (.26) .06 (.25) .81 (.80) 
I get satisfaction from knowing that the food I eat 
is good for my health .05 (.37) .05 (.33) -.04 (.23) .79 (.82) 
I eat in a way that expresses care for my body .21 (.51) .01 (.34) .05 (.35) .67 (.77) 
I feel that nourishing my body is a meaningful 
activity .03 (.21) -.11 (.10) -.04 (.10) .59 (.55) 
Extraction Method: Principal Axis Factoring.  
Rotation Method: Promax with Kaiser Normalization. 
















Social Moral Sacred Health Aesthetic 1 
When I eat food I feel connected with the people I 
am eating with .99  (.83) -.01 (.29) -.20 (.19) -.02 (.18) -.11 (.44) .73 
Food is closely tied to my relationships with others .73  (.76) .07  (.35) -.03 (.31) -.06 (.20) .06 (.49) .67 
Sharing food with others makes me feel closer to 
them .71  (.83) -.09 (.31) .00 (.33) .10 (.34)  .21 (.66) .73 
Making food for others is a main way I show care 
for them .71  (.73) -.04 (.30) .08 (.35) -.06 (.17) .05 (.47) .66 
Food is a way for me to connect with my cultural 
traditions .54  (.63) .00 (.34) .24 (.46) -.04 (.19) .00 (.37) .56 
When I eat food I think about where it came from -.13  (.25) .89  (.78) -.02 (.39) -.12 (.29) .07 (.13) .72 
My food choices are an important way that I can 
affect the world .01   (.42) .88  (.89) -.06 (.45) .06 (.48) .05 (.25) .83 
I care about the impact of my food choices on the 
world .00   (.36) .82  (.79) -.12 (.35) .05 (.43) .05 (.22) .75 
I eat in a way that expresses care for the world .08   (.44) .76  (.84) .06 (.51) .04 (.44) -.02 (.22) .78 
My food choices reflect my connection to nature .05   (.36) .73  (.82) .18  (.56) -.01 (.36) -.13 (.10) .74 
Some foods are spiritually polluting -.09  (.27) -.17 (.28) .84  (.75) .03 (.21) .11 (.24) .67 
From a spiritual perspective, some foods are better 
than others -.15  (.27) .08  (.42) .76  (.75) -.07 (.19) .13 (.26) .68 
My food choices are a way for me to connect with 
the sacred .08   (.41) .07 (.49) .74 (.80) -.02 (.25) -.02 (.22) .70 
What I eat is a reflection of my spiritual beliefs .16  (.39) .10 (.53) .72 (.80) .05 (.29) -.21 (.11) .69 
Eating foods that I know are good for my body 
brings me comfort .00   (.21) -.14 (.31) .07 (.24) .87 (.82) -.03 (.26) .69 
I get satisfaction from knowing that the food I eat is 
good for my health .02 (.27) .00 (.39) -.04 (.22) .82 (.83) .03 (.31) .73 
I eat in a way that expresses care for my body -.03  (.29) .21 (.53) .03 (.33) .67 (.77) .03 (.29) .68 
I feel that nourishing my body is a meaningful 
activity -.08  (.06) .03 (.24) -.06 (.09) .60 (.56) -.04 (.11) .51 
Preparing a good meal is like creating a work of art .13  (.68) .00 (.24) .04 (.31) -.05 (.31) .90  (.97) .89 
A good meal is like a work of art .27  (.71) .02 (.31) -.01 (.31) .06 (.38) .68  (.87) .85 
Eating a good meal is an aesthetic experience like 
going to a good concert or reading a good novel .25  (.66) .06 (.32) .04 (.33) -.01 (.32) .61 (.78) .77 
Extraction Method: Principal Axis Factoring.  





Table 1.10: Study 1b – Exploratory Factor Analysis (n = 221)  
 
Factor and Loadings (structure coefficients in parentheses)  
Moral Sacred Social Aesthetic Health 
I care about the impact of my food choice on the 
world 
.85  (.78) -.08  (.41) -.19  (.20) .10  
(.30) 
.02 (.42) 
My food choices are an important way that I can 
affect the world 
.84  (.83) -.07  (.45) -.04  (.32) .04  
(.34) 
.06  (.49) 
I eat in a way that expresses care for the world .82  (.84) .01  (.50) .08 (.37) -.06  
(.30) 
.01 (.47) 
When I eat food I think about where it came 
from 
.65  (.72) .07  (.47) .10   (.35) -.04   (.28) .01   (.41) 
My food choices reflect my connection to nature .65  (.79) .17 (.57) .03 (.35) .03   (.33) .05   (.47) 
From a spiritual perspective some foods are 
better than others 




Some foods are spiritually polluting -.02 (.47) .85 (.83) -.07 (.12) .02   (.14) .01 (.24) 
What I eat is a reflection of my spiritual beliefs .12  (.55) .80 (.85) .05 (.18) -.13  (.09) -.03 (.26) 
My food choices are a way for me to connect 
with the sacred 
.19  (.58) .66 (.77) .04 (.28) .13   (.31) -.12   (.26) 
Food is closely tied to my relationships with 
others 
.10   (.32) -.01   (.17) .86   (.79) -.05   (.41) -.15   (.25) 
When I eat I feel connected to the people I am 
eating with 
-.02 (.31) -.05   (.14) .82   (.85) .06   (.52) .03   (.39) 
Sharing food with others makes me feel closer to 
them 
-.05 (.28) -.04 (.13) .75 (.78) .02   (.47) .10 (.40) 
Making food for others is a main way I show 
care for them 
-.20 (.14) .04 (.09) .62 (.64) .09   (.41) .07 (.28) 
Food is a way for me to connect with my cultural 
traditions 
.14   (.37) .00 (.21) .39 (.55) .12   (.43) .07 (.36) 
A good meal is like a work of art -.04 (.34) .01 (.18) -.01 (.54) .95   (.95) .05 (.39) 
Preparing a good meal is like making a work of 
art 
-.02 (.32) -.01 (.16) .04  (.53) .86   (.88) .02  (.36) 
Eating a good meal is an aesthetic experience 
like going to a good concert or reading a good 
novel 
.07  (.33) .03  (.20) .20   (.54) .62   (.72) -.13   (.25) 
I can appreciate the beauty of a dish even if I do 
not like it 
.12  (.33) .00   (.18) .00 (.37) .55   (.60) -.01  (.28) 
I get satisfaction from knowing that the food I 
eat is good for my health 
.10  (.51) .00   (.29) -.15  (.29) .07   (.33) .82  (.83) 
Eating foods that I know are good for my body 
brings me comfort 
.03  
(.42) 
-.04 (.21) -.02 (.34) .04 
 (.33) 
.75 (.83) 
I eat in a way that expresses care for my body .09 
 (.44) 
.06 (.30) .17 (.35) -.28  (.12) .65 (.69) 
I feel that nourishing my body is a meaningful 
activity 




Comprehensive Factor Analysis Output 
 
 
Study 1a: Exploratory Factor Analysis 1 
 
Communalities 
 Initial Extraction 
I feel responsible for the impact of my food choices on the world .814 .741 
I care about the impact of my food choices on the world .804 .722 
My food choices are an important way that I can affect the world .753 .757 
My food choices reflect my connection to nature .747 .713 
I eat in a way that expresses care for the world .721 .706 
When I eat food I think about where it came from .615 .559 
My food choices matter to the world .611 .512 
My food choices are independent of my values .402 .330 
Preparing a good meal is like creating a work of art .880 .757 
Sharing food with others makes me feel closer to them .736 .731 
A good meal is like a work of art .846 .752 




Eating a good meal is an aesthetic experience like going to a good concert or 
reading a good novel .706 .618 
Food is closely tied to my relationships with others .624 .547 
Making food for others is a main way I show care for them .593 .510 
Food is a way for me to connect with my cultural traditions .554 .418 
Some foods are spiritually polluting .571 .579 
From a spiritual perspective, some foods are better than others .573 .568 
My food choices are a way for me to connect with the sacred .606 .641 
What I eat is a reflection of my spiritual beliefs .668 .653 
Eating foods that I know are good for my body brings me comfort .579 .642 
I get satisfaction from knowing that the food I eat is good for my health .635 .670 
I eat in a way that expresses care for my body .629 .637 
I feel that nourishing my body is a meaningful activity .428 .317 
 





Extraction Method: Principal Axis Factoring. 





Total Variance Explained 
Factor 
Initial Eigenvalues 















1 8.893 37.053 37.053 8.534 35.558 35.558 6.932 
2 3.435 14.312 51.364 3.082 12.841 48.399 6.166 
3 2.120 8.833 60.198 1.707 7.114 55.513 5.015 
4 1.736 7.234 67.432 1.338 5.575 61.088 3.959 
5 .946 3.943 71.375     
6 .855 3.562 74.937     
7 .753 3.139 78.076     
8 .597 2.486 80.563     
9 .580 2.415 82.978     
10 .527 2.196 85.174     
11 .430 1.791 86.965     
12 .405 1.687 88.653     
13 .373 1.555 90.208     
14 .355 1.478 91.685     
15 .314 1.307 92.993     
16 .270 1.123 94.116     
17 .259 1.078 95.194     
18 .233 .973 96.167     
19 .223 .930 97.096     
20 .194 .809 97.905     
21 .177 .736 98.641     
22 .146 .609 99.250     
23 .108 .451 99.701     




1 2 3 4 
My food choices are an important way that I can affect the world .785 -.325 .045 -.184 
I eat in a way that expresses care for the world .776 -.289 -.047 -.138 
My food choices reflect my connection to nature .726 -.397 -.145 -.086 
I care about the impact of my food choices on the world .717 -.344 .068 -.291 
I feel responsible for the impact of my food choices on the world .695 -.433 -.052 -.259 
Sharing food with others makes me feel closer to them .631 .573 .017 -.072 
What I eat is a reflection of my spiritual beliefs .626 -.193 -.334 .335 
When I eat food I think about where it came from .623 -.358 -.100 -.180 
A good meal is like a work of art .623 .589 .130 -.012 
My food choices are a way for me to connect with the sacred .612 -.084 -.358 .363 
I eat in a way that expresses care for my body .604 -.146 .453 .214 
My food choices matter to the world .603 -.357 .064 -.131 
Eating a good meal is an aesthetic experience like going to a good concert 
or reading a good novel .597 .509 .050 -.011 
Food is closely tied to my relationships with others .581 .414 -.090 -.172 
Making food for others is a main way I show care for them .560 .408 -.133 -.113 
Food is a way for me to connect with my cultural traditions .537 .295 -.206 .027 
When I eat food I feel connected with the people I am eating with .519 .488 -.049 -.266 
From a spiritual perspective, some foods are better than others .514 -.096 -.377 .390 
My food choices are independent of my values -
.448 .298 -.053 .194 
Preparing a good meal is like creating a work of art .595 .626 .104 .005 
I get satisfaction from knowing that the food I eat is good for my health .510 -.049 .588 .248 
Eating foods that I know are good for my body brings me comfort .453 -.064 .565 .337 
I feel that nourishing my body is a meaningful activity .260 -.123 .444 .194 
Some foods are spiritually polluting .453 -.007 -.330 .515 
 
Extraction Method: Principal Axis Factoring.a 






1 2 3 4 
I feel responsible for the impact of my food choices on the world .910 -.036 -.036 -.047 
I care about the impact of my food choices on the world .878 .068 -.152 .042 
My food choices are an important way that I can affect the world .804 .076 -.016 .093 
My food choices reflect my connection to nature .750 -.049 .203 -.033 
When I eat food I think about where it came from .750 -.021 .053 -.066 
I eat in a way that expresses care for the world .737 .094 .086 .027 
My food choices matter to the world .687 -.053 -.013 .115 
My food choices are independent of my values -.620 .035 .107 -.038 
Preparing a good meal is like creating a work of art -.168 .866 .006 .140 
Sharing food with others makes me feel closer to them -.038 .860 .001 .023 
A good meal is like a work of art -.113 .846 -.018 .162 
When I eat food I feel connected with the people I am eating with .142 .806 -.164 -.163 
Eating a good meal is an aesthetic experience like going to a good concert 
or reading a good novel -.064 .758 .039 .091 
Food is closely tied to my relationships with others .147 .724 -.023 -.129 
Making food for others is a main way I show care for them .091 .688 .061 -.138 
Food is a way for me to connect with my cultural traditions .043 .517 .255 -.119 
Some foods are spiritually polluting -.203 .001 .835 .063 
From a spiritual perspective, some foods are better than others .007 -.013 .764 -.036 




What I eat is a reflection of my spiritual beliefs .183 -.042 .712 -.001 
Eating foods that I know are good for my body brings me comfort -.046 -.024 .057 .811 
I get satisfaction from knowing that the food I eat is good for my health .051 .048 -.037 .789 
I eat in a way that expresses care for my body .207 .009 .050 .665 
I feel that nourishing my body is a meaningful activity .032 -.105 -.040 .587 
 
Extraction Method: Principal Axis Factoring.  
 Rotation Method: Promax with Kaiser Normalization.a 






1 2 3 4 
My food choices are an important way that I can affect the world .862 .401 .473 .446 
I feel responsible for the impact of my food choices on the world .858 .272 .426 .305 
I care about the impact of my food choices on the world .839 .349 .360 .386 
I eat in a way that expresses care for the world .830 .413 .529 .388 
My food choices reflect my connection to nature .828 .300 .578 .315 
When I eat food I think about where it came from .744 .257 .431 .251 
My food choices matter to the world .707 .237 .367 .376 
My food choices are independent of my values -.565 -.165 -.223 -.252 
Sharing food with others makes me feel closer to them .292 .854 .333 .307 
Preparing a good meal is like creating a work of art .215 .854 .303 .373 
A good meal is like a work of art .259 .853 .306 .405 
Eating a good meal is an aesthetic experience like going to a good 
concert or reading a good novel .277 .781 .335 .339 
When I eat food I feel connected with the people I am eating with .287 .736 .192 .131 
Food is closely tied to my relationships with others .351 .725 .313 .177 
Making food for others is a main way I show care for them .323 .698 .349 .155 
Food is a way for me to connect with my cultural traditions .323 .594 .453 .148 
My food choices are a way for me to connect with the sacred .483 .370 .797 .232 
What I eat is a reflection of my spiritual beliefs .551 .312 .793 .256 
From a spiritual perspective, some foods are better than others .399 .285 .753 .173 
Some foods are spiritually polluting .273 .283 .743 .209 
I get satisfaction from knowing that the food I eat is good for my health .374 .326 .226 .817 
Eating foods that I know are good for my body brings me comfort .310 .264 .246 .800 
I eat in a way that expresses care for my body .512 .338 .348 .768 
I feel that nourishing my body is a meaningful activity .213 .095 .096 .552 
 
Extraction Method: Principal Axis Factoring.  
 Rotation Method: Promax with Kaiser Normalization. 
 
 
Factor Correlation Matrix 
Factor 1 2 3 4 
1 1.000 .372 .539 .412 
2 .372 1.000 .403 .348 
3 .539 .403 1.000 .275 
4 .412 .348 .275 1.000 
 
Extraction Method: Principal Axis Factoring.   










 Initial Extraction 
I care about the impact of my food choices on the world .637 .640 
My food choices are an important way that I can affect the world .747 .807 
My food choices reflect my connection to nature .708 .706 
I eat in a way that expresses care for the world .706 .719 
When I eat food I think about where it came from .602 .625 
Preparing a good meal is like creating a work of art .859 .964 
Sharing food with others makes me feel closer to them .726 .726 
A good meal is like a work of art .827 .813 
When I eat food I feel connected with the people I am eating with .634 .738 
Eating a good meal is an aesthetic experience like going to a good concert or reading a 
good novel .689 .669 
Food is closely tied to my relationships with others .623 .586 
Making food for others is a main way I show care for them .572 .544 
Food is a way for me to connect with my cultural traditions .534 .439 
Some foods are spiritually polluting .543 .591 
From a spiritual perspective, some foods are better than others .564 .581 
My food choices are a way for me to connect with the sacred .607 .644 
What I eat is a reflection of my spiritual beliefs .631 .679 
Eating foods that I know are good for my body brings me comfort .559 .677 
I get satisfaction from knowing that the food I eat is good for my health .636 .683 
I eat in a way that expresses care for my body .612 .638 
I feel that nourishing my body is a meaningful activity .416 .327 
 
Extraction Method: Principal Axis Factoring. 
 
 
Total Variance Explained 
Factor 
Initial Eigenvalues 














1 7.867 37.463 37.463 7.550 35.953 35.953 5.653 
2 3.021 14.385 51.848 2.729 12.995 48.948 5.542 
3 2.124 10.115 61.963 1.733 8.254 57.202 4.560 
4 1.542 7.344 69.307 1.190 5.666 62.868 3.895 
5 .902 4.297 73.605 .595 2.832 65.700 4.137 
6 .823 3.921 77.525     
7 .605 2.881 80.406     
8 .547 2.605 83.012     
9 .469 2.232 85.244     
10 .407 1.939 87.183     
11 .374 1.781 88.964     
12 .335 1.597 90.561     
13 .319 1.517 92.078     
14 .281 1.338 93.416     
15 .263 1.251 94.667     
16 .239 1.140 95.807     




18 .210 .998 97.908     
19 .196 .934 98.842     
20 .160 .760 99.602     
21 .083 .398 100.000     
 
Extraction Method: Principal Axis Factoring. 






1 2 3 4 5 
My food choices are an important way that I can affect the world .731 .406 .042 -.312 -.086 
I eat in a way that expresses care for the world .721 .372 -.040 -.243 -.026 
A good meal is like a work of art .700 -.494 .149 .041 -.233 
Sharing food with others makes me feel closer to them .693 -.474 .053 -.025 .132 
Preparing a good meal is like creating a work of art .672 -.581 .113 .087 -.392 
Eating a good meal is an aesthetic experience like going to a good 
concert or reading a good novel .660 -.424 .072 .028 -.219 
My food choices reflect my connection to nature .658 .457 -.155 -.200 .016 
I care about the impact of my food choices on the world .629 .357 .076 -.321 -.088 
Food is closely tied to my relationships with others .620 -.370 -.087 -.160 .177 
My food choices are a way for me to connect with the sacred .613 .193 -.382 .288 .035 
What I eat is a reflection of my spiritual beliefs .608 .287 -.372 .257 .151 
Making food for others is a main way I show care for them .589 -.375 -.133 -.070 .185 
I eat in a way that expresses care for my body .582 .286 .443 .138 .045 
When I eat food I feel connected with the people I am eating with .578 -.471 -.026 -.255 .341 
Food is a way for me to connect with my cultural traditions .578 -.206 -.194 .014 .161 
When I eat food I think about where it came from .554 .428 -.080 -.320 -.160 
From a spiritual perspective, some foods are better than others .517 .208 -.380 .337 -.110 
I get satisfaction from knowing that the food I eat is good for my 
health .508 .183 .579 .217 .094 
Eating foods that I know are good for my body brings me comfort .452 .196 .558 .323 .135 
I feel that nourishing my body is a meaningful activity .254 .219 .437 .142 .065 
Some foods are spiritually polluting .473 .117 -.353 .477 -.045 
 
Extraction Method: Principal Axis Factoring.a 






1 2 3 4 5 
When I eat food I feel connected with the people I am eating 
with .993 -.011 -.197 -.018 -.107 
Food is closely tied to my relationships with others .732 .066 -.029 -.064 .055 
Sharing food with others makes me feel closer to them .708 -.092 -.003 .103 .209 
Making food for others is a main way I show care for them .705 -.038 .080 -.060 .045 
Food is a way for me to connect with my cultural traditions .541 -.001 .239 -.041 -.004 
When I eat food I think about where it came from -.133 .886 -.015 -.117 .067 
My food choices are an important way that I can affect the 
world .010 .882 -.056 .059 .046 
I care about the impact of my food choices on the world .002 .820 -.123 .053 .053 




My food choices reflect my connection to nature .050 .734 .182 -.013 -.132 
Some foods are spiritually polluting -.086 -.173 .843 .033 .106 
From a spiritual perspective, some foods are better than others -.149 .076 .762 -.067 .131 
My food choices are a way for me to connect with the sacred .078 .072 .735 -.016 -.022 
What I eat is a reflection of my spiritual beliefs .156 .098 .716 .051 -.206 
Eating foods that I know are good for my body brings me 
comfort .004 -.141 .070 .871 -.030 
I get satisfaction from knowing that the food I eat is good for 
my health .022 -.002 -.036 .821 .027 
I eat in a way that expresses care for my body -.028 .205 .027 .670 .025 
I feel that nourishing my body is a meaningful activity -.081 .026 -.059 .601 -.039 
Preparing a good meal is like creating a work of art .128 -.001 .039 -.051 .904 
A good meal is like a work of art .274 .022 -.006 .056 .680 
Eating a good meal is an aesthetic experience like going to a 
good concert or reading a good novel .245 .062 .042 -.006 .610 
 
Extraction Method: Principal Axis Factoring.  
 Rotation Method: Promax with Kaiser Normalization.a 







1 2 3 4 5 
When I eat food I feel connected with the people I am eating 
with .834 .285 .189 .178 .441 
Sharing food with others makes me feel closer to them .825 .310 .332 .340 .655 
Food is closely tied to my relationships with others .763 .351 .314 .195 .486 
Making food for others is a main way I show care for them .732 .295 .354 .171 .466 
Food is a way for me to connect with my cultural traditions .628 .344 .456 .188 .371 
My food choices are an important way that I can affect the 
world .417 .894 .454 .483 .245 
I eat in a way that expresses care for the world .440 .842 .510 .438 .222 
My food choices reflect my connection to nature .364 .820 .563 .362 .095 
I care about the impact of my food choices on the world .355 .791 .349 .428 .215 
When I eat food I think about where it came from .254 .778 .390 .286 .130 
What I eat is a reflection of my spiritual beliefs .394 .534 .799 .285 .108 
My food choices are a way for me to connect with the sacred 
.405 .491 .797 .250 .220 
From a spiritual perspective, some foods are better than others .270 .418 .752 .193 .225 
Some foods are spiritually polluting .272 .283 .749 .208 .240 
I get satisfaction from knowing that the food I eat is good for 
my health .267 .387 .221 .825 .312 
Eating foods that I know are good for my body brings me 
comfort .213 .309 .244 .815 .258 
I eat in a way that expresses care for my body .288 .533 .329 .776 .288 
I feel that nourishing my body is a meaningful activity .060 .238 .087 .558 .108 
Preparing a good meal is like creating a work of art .680 .243 .305 .308 .974 
A good meal is like a work of art .712 .309 .310 .379 .870 
Eating a good meal is an aesthetic experience like going to a 





Extraction Method: Principal Axis Factoring.  
 Rotation Method: Promax with Kaiser Normalization. 
 
 
Factor Correlation Matrix 
Factor 1 2 3 4 5 
1 1.000 .437 .427 .297 .609 
2 .437 1.000 .541 .478 .212 
3 .427 .541 1.000 .294 .251 
4 .297 .478 .294 1.000 .343 
5 .609 .212 .251 .343 1.000 
 
Extraction Method: Principal Axis Factoring.   
 Rotation Method: Promax with Kaiser Normalization. 
 
Study 1b: Exploratory Factor Analysis 1 
 
Communalities 
 Initial Extraction 
I care about the impact of my food choice on the world .638 .634 
My food choices are an important way that I can affect the world .663 .700 
I eat in a way that expresses care for the world .679 .716 
When I eat food I think about where it came from .542 .531 
My food choices reflect my connection to nature .643 .645 
From a spiritual perspective some foods are better than others .717 .762 
Some foods are spiritually polluting .675 .690 
What I eat is a reflection of my spiritual beliefs .702 .731 
My food choices are a way for me to connect with the sacred .643 .637 
Food is closely tied to my relationships with others .574 .648 
When I eat I feel connected to the people I am eating with .680 .722 
Sharing food with others makes me feel closer to them .604 .618 
Making food for others is a main way I show care for them .394 .428 
Food is a way for me to connect with my cultural traditions .376 .343 
A good meal is like a work of art .824 .902 
Preparing a good meal is like making a work of art .792 .773 
Eating a good meal is an aesthetic experience like going to a good concert or 
reading a good novel .559 .558 
I can appreciate the beauty of a dish even if I do not like it .459 .370 
I get satisfaction from knowing that the food I eat is good for my health .626 .713 
Eating foods that I know are good for my body brings me comfort .562 .586 
I eat in a way that expresses care for my body .530 .535 
I feel that nourishing my body is a meaningful activity .496 .519 
 
Extraction Method: Principal Axis Factoring. 
 
 
Total Variance Explained 
Factor 
Initial Eigenvalues 












1 7.892 35.871 35.871 7.531 34.232 34.232 5.822 




3 1.758 7.992 58.632 1.401 6.366 53.867 4.842 
4 1.392 6.327 64.959 1.037 4.711 58.579 4.620 
5 1.211 5.507 70.466 .874 3.974 62.553 4.527 
6 .738 3.357 73.822     
7 .689 3.132 76.954     
8 .577 2.623 79.577     
9 .550 2.499 82.076     
10 .511 2.321 84.397     
11 .467 2.121 86.518     
12 .404 1.835 88.352     
13 .395 1.794 90.146     
14 .390 1.771 91.917     
15 .365 1.658 93.575     
16 .259 1.178 94.754     
17 .255 1.160 95.914     
18 .232 1.053 96.966     
19 .211 .961 97.928     
20 .188 .856 98.784     
21 .169 .768 99.552     
22 .099 .448 100.000     
 
Extraction Method: Principal Axis Factoring. 






1 2 3 4 5 
I eat in a way that expresses care for the world .719 -.285 -.135 -.074 -.307 
My food choices reflect my connection to nature .718 -.302 -.049 -.075 -.174 
My food choices are an important way that I can affect the 
world .705 -.254 -.180 -.176 -.275 
A good meal is like a work of art .650 .488 .224 -.394 .191 
When I eat food I think about where it came from .642 -.240 -.071 -.036 -.235 
My food choices are a way for me to connect with the 
sacred .615 -.383 .331 .030 .044 
I care about the impact of my food choice on the world .614 -.295 -.165 -.274 -.260 
I get satisfaction from knowing that the food I eat is good 
for my health .612 -.056 -.491 -.041 .305 
Preparing a good meal is like making a work of art .612 .466 .210 -.340 .148 
When I eat I feel connected to the people I am eating with .601 .488 .068 .322 -.123 
I feel that nourishing my body is a meaningful activity .583 .169 -.281 .051 .263 
Eating a good meal is an aesthetic experience like going to 
a good concert or reading a good novel .561 .376 .254 -.192 .000 
Eating foods that I know are good for my body brings me 
comfort .559 .048 -.445 .024 .270 
Sharing food with others makes me feel closer to them .558 .444 .018 .320 -.079 
Food is closely tied to my relationships with others .538 .389 .141 .357 -.246 
Food is a way for me to connect with my cultural 
traditions .528 .221 .010 .098 -.071 
I eat in a way that expresses care for my body .517 -.109 -.420 .240 .147 
I can appreciate the beauty of a dish even if I do not like it .482 .238 .127 -.252 .044 
What I eat is a reflection of my spiritual beliefs .534 -.570 .283 .183 .087 




From a spiritual perspective some foods are better than 
others .502 -.521 .342 .154 .312 
Making food for others is a main way I show care for 
them .414 .419 .094 .268 .010 
 
Extraction Method: Principal Axis Factoring.a 






1 2 3 4 5 
I care about the impact of my food choice on the world .851 -.081 -.188 .104 .021 
My food choices are an important way that I can affect the world .840 -.066 -.038 .040 .059 
I eat in a way that expresses care for the world .824 .008 .078 -.060 .013 
When I eat food I think about where it came from .651 .073 .100 -.036 .005 
My food choices reflect my connection to nature .645 .168 .025 .027 .047 
From a spiritual perspective some foods are better than others -.179 .942 -.055 .033 .094 
Some foods are spiritually polluting -.015 .846 -.066 .016 .009 
What I eat is a reflection of my spiritual beliefs .120 .799 .048 -.128 -.030 
My food choices are a way for me to connect with the sacred .192 .656 .040 .130 -.115 
Food is closely tied to my relationships with others .096 -.014 .855 -.053 -.147 
When I eat I feel connected to the people I am eating with -.016 -.045 .817 .058 .030 
Sharing food with others makes me feel closer to them -.048 -.039 .750 .022 .101 
Making food for others is a main way I show care for them -.195 .036 .621 .094 .066 
Food is a way for me to connect with my cultural traditions .138 -.003 .392 .123 .070 
A good meal is like a work of art -.041 .007 -.014 .952 .047 
Preparing a good meal is like making a work of art -.020 -.007 .036 .857 .023 
Eating a good meal is an aesthetic experience like going to a good 
concert or reading a good novel .074 .028 .203 .623 -.127 
I can appreciate the beauty of a dish even if I do not like it .124 .000 .001 .554 -.006 
I get satisfaction from knowing that the food I eat is good for my 
health .096 -.004 -.147 .065 .823 
Eating foods that I know are good for my body brings me comfort .026 -.042 -.015 .044 .752 
I eat in a way that expresses care for my body .090 .063 .173 -.282 .653 
I feel that nourishing my body is a meaningful activity -.078 .022 .119 .156 .612 
 
Extraction Method: Principal Axis Factoring.  
 Rotation Method: Promax with Kaiser Normalization.a 






1 2 3 4 5 
I eat in a way that expresses care for the world .844 .502 .371 .297 .472 
My food choices are an important way that I can affect the world .833 .446 .323 .339 .492 
My food choices reflect my connection to nature .789 .573 .347 .331 .470 
I care about the impact of my food choice on the world .780 .406 .195 .304 .415 
When I eat food I think about where it came from .722 .472 .350 .279 .409 
From a spiritual perspective some foods are better than others .418 .862 .135 .155 .281 
What I eat is a reflection of my spiritual beliefs .545 .846 .177 .088 .256 
Some foods are spiritually polluting .468 .829 .121 .141 .243 




When I eat I feel connected to the people I am eating with .313 .139 .847 .524 .386 
Food is closely tied to my relationships with others .321 .167 .794 .414 .254 
Sharing food with others makes me feel closer to them .284 .128 .781 .468 .399 
Making food for others is a main way I show care for them .139 .092 .636 .411 .279 
Food is a way for me to connect with my cultural traditions .373 .207 .546 .426 .363 
A good meal is like a work of art .337 .180 .540 .949 .390 
Preparing a good meal is like making a work of art .320 .163 .530 .878 .358 
Eating a good meal is an aesthetic experience like going to a good 
concert or reading a good novel .332 .196 .540 .723 .252 
I can appreciate the beauty of a dish even if I do not like it .326 .179 .365 .598 .276 
I get satisfaction from knowing that the food I eat is good for my 
health .505 .290 .286 .334 .834 
Eating foods that I know are good for my body brings me comfort .420 .214 .341 .329 .764 
I feel that nourishing my body is a meaningful activity .370 .223 .450 .437 .689 
I eat in a way that expresses care for my body .444 .302 .345 .117 .688 
 
Extraction Method: Principal Axis Factoring.  
 Rotation Method: Promax with Kaiser Normalization. 
 
 
Factor Correlation Matrix 
Factor 1 2 3 4 5 
1 1.000 .588 .389 .371 .542 
2 .588 1.000 .212 .195 .312 
3 .389 .212 1.000 .575 .437 
4 .371 .195 .575 1.000 .387 
5 .542 .312 .437 .387 1.000 
 
Extraction Method: Principal Axis Factoring.   
 Rotation Method: Promax with Kaiser Normalization. 
 
 
